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A DNA molecule having a nucleotide sequence of at least 15 base 
pairs from a hepatitis C virus isolate is claimed. The sequence of 
homologous to an isolate of Jl or J7 and distinct from that of the HCV 
isolate . 

The corresponding polypeptide is also claimed, and the amino acids 
homologous to J7 may be amino acids 1-115, and those of Jl may be 
116-350, 351-651, 1007-1650 or 2100- the end of the coding sequence. 

Also claimed is the production of a recombinant polypeptide 
containing the HCV amino acid sequence by transforming host cells with 
a DNA construct containing the HCV isolate. The biological materials 
produced are deposited under 11 accession nunbers, including BP-2593. 

Administration for a vaccine is preferably by subcutaneous or 
intramuscular injection, but may be oral or via e.g. suppository. 
Dosage is 5-250 mg antigen/dose, single or multiple. 

USE /ADVANTAGE - The polypeptide is used in an immunoassay for 
detecting ant i -HCV antibodies or an HCV polypeptide in a sample of e.g. 
human blood. The DNA molecule may act as a probe in detecting HCV 
polynucleotides, in nucleic acid hybridisation assays and producing 
viral polypeptides. 
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k 1 81^)^-r-2»^ ? M"f* F*»<5>*r*;t y rfv-S: 

*?u**F£SS-r2u T^v-^tirn-r. 

U**FttBlC»J6U *LT89. 99, 111. 116. 12 

5. 129. 156, 168. 171, 183 . 216 . 219. 231. 237. 24 
0 . 267 , 270 , 273 , 276 , 279 . 297 . 327 . 333 . 362 . 37 

2, 387. 393. 408. 419. 420. 444. 471. 501, 507. 51 
9, 520, 522. 525, 546. fcJrtf552a»fcfcSBJ: 

[M**2 ] Jl m?SJ*itzlt*nfflfflayj?%< 

*7U:*f-F£S**f4. T^-fv-ifcttrn-^ 

l^f-FftBlCttJCL. *LT1 . 19. 20. 22. 25. 4 

6. 52, 67, 94, 95. 97. 100. 124. 125. 130. 136. 13 
9. 142. 148. 149. 151. 154. 160. 163. 166. 167. 17 
9. 180. 181. 182. 184. 188. 190, 1%. 202. 205. 20 
8. 212. 214, 220, 223. 232. 241. 244. 246. 247. 25 
1. 256. 259, 262. 271. 274. 283. 287. 288. 292. 29 

3. 298. 299. 301. 304, 310, 314, 316, 319. 322. 32 
6 . 328 . 331. 332 . 338 . 342 . 345 , 346 . 347 . 353. 35 
5 . 359 . 361. 362 . 364 . 370 . 374 . 379 . 380 , 385 . 38 
8 . 393 . 394 . 397 , 398 , 400 . 401, 406 . 409 . 412 . 41 
3 . 415 . 427 . 430 . 436 . 442 . 445 . 448 . 449 . 452. 45 
3. 457. 472. 475. 476. 478. 481. 484. 485. 486. 49 
0. 491. 492. 493. 4%. 498. 499. 505. 511. 526. 52 

7. 530. 532. 535. 538. 547. 571, 574, 578. 

Itmm ) Ji HcvyyAi««^>«t*o*4:< 

k t smcoimt 9 k y 
-y-c&oT. <£ Lxtmgtf-z few**. 

Xfito^M-f-FSSS**"** T5-f-7-4fcliTn 
-7, ::t, XttH2 0SJ:VH21fc*$^rRIS5 
*lW7U**FfflBfc*«JU 9. 12. 16. 18, 21. 
24. 27. 28. 31. 33. 37. 39. 57. 58. 61. 70, 72, 7 
5. 78, 81. 96. 103. 105. 108. 111. 113. 114. 135. 
141, 142. 145. 147, 151, 156. 159. 171. 176. 178. 
180. 185. 189. 192. 198-204. 211-216. 220. 221. 22 
3 . 225-230 . 235 . 237-239 . 243 . 246, 249-252 . 258. 
259, 261. 267. 268. 270. 279. 291. 292. 297. 300. 
303. 321-323, 328, 330. 333. 336. 338-340. 342, 34 
5. 347. ti£W5lfrt,tc$>m£*)MmZtXi>. 
CI9*JB4 ] Jl HCvyyA4fc»«o«M*^Wr< 



k & sm^mm-h * 9 f y 1-?-* 

£<rt\ XI4H2 2*»4>BI2 4t:*SV^|3|SS*t47^ 
l^f-FfMfctffcU *LT4, 10, 16. 19. 22. 3 

1. 37 . 50 . 52. 55 . 58 . 70 . 76 . 78 . 79 . 82. 83 . 8 

5. 91, 97, 100. 103, 109, 112. 115, 118. 121. 13 

6. 138. 140. 141. 151. 154. 161. 163. 166, 169, 17 

2. 175. 181. 183. 184. 193. 1%, 199, 205, 214, 22 

3. 253. 259. 260. 262. 269. 271. 274, 277. 281, 28 
3. 286. 289 . 292. 2%. 298. 304, 319. 321, 324, 33 

2. 340. 352. 355. 361. 370. 371. 373. 382. 389. 39 

0. 391. 394. 397. 401, 403. 406. 418. 430. 439. 44 
6; 448. 451. 454. 457. 469. 472. 485. 487, 490. 49 

3. 496. 502. 505. 508. 511. 520. 529, 532, 535. 53 

8. 541. 544, 547, 556. 557. 565. 568. 574. 575, 

imsms ] ji Hcvy/A43t«-f-coffl»*^^< 

k t Sm<nm%th Z 9 UXf- F*^**:* y rf7-£ 

CCT. XI4H2 5*»<S>02 HZ&^TWl%ZtlZ>Z7 
U*f-Fti«JC*tt5U -eLT16. 19-21, 28. 32 . 3 

4. 52. 70. 88. 96, 100, 106, 107. 115. 124. 133. 1 
36, 142-144, 146. 152. 158. 159. 163. 166. 173. 17 

5. 181. 187. 188. 190. 205. 214. 217. 226. 234. 23 
5. 241. 244. 256. 259. 277. 295. 298. 310. 311, 32 

1. 324. 337. 348. 349. 358. 365. 367. 370. 381. 38 
5. 389. 392. 393. 397. 400. 406. 411. tJltf412*» 

[§ft£JS6 ] Jl ixoi?s*it:\ttoffiaffryj?%< 
k i> 8M<7)m%t h * 9 U*?- FA^fr** y 

-mot, mm-tzzfisttmrnK x«w 

^^U^f-FSr^-^r^. T?4 v-i7tii7-o-r. 
w^-C. XMtH6 04^06 2tcfclvtHS8*i4*? 
Utf+FffiBfcttJGU *LTl-3. 10. 13. 16, 18- 
20, 22. 25, Z7, 31. 37-40. 53. 55. 58. 61. 64, 6 

7. 71. 73. 74. 76. 85. 88. 89. 92. 95. 96. 98. 10 

0, 103, 112. 118, 121, 126, 127. 133. 134. 136-14 

1. 143, 144. 146. 148. 155, 157. 160. 163. 176. 17 

8. 181-183, 186, 187, 190. 1%. 199 . 206 . 207 . 20 

9. 210. 211. 217, 223, 226, 238. 241. 247. 250. 25 
3. 259. 268. 269. 271. 273. 274. 280. 283. 286. 28 

9. 291. 298. 301. 307. 316. 317. 319. 320. 325. 33 
1. 334. 335. 340, 345, 346. 352. Jctf361^*:S 
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1 t 8 mcoimr & * ? u** f*>£>& y rr^-s: 

XliH6 3*»feH6 8tfev^TISIS5<i67^ 
U^HiiSCWJCL. ^LTl. 19, 20. 22. 25. 4 

6. 52. 67. 94. 95. 97. 100. 124. 125. 136. 139. 14 
2. 148. 149. 151. 154. 160. 163. 166. 167. 179. 18 
0. 181. 182. 184. 188. 190. 196. 202. 205. 208. 21 

2. 214. 220. 223. 232. 241. 244. 246. 247. 251. 25 
6 . 257 . 259 . 262 . 271. 274 . 283 . 287 . 288 . 292 . 29 
3 . 298 . 299 . 301. 304 . 310 . 314 . 316 . 319 . 322 . 32 

6 . 328 . 331. 332 . 338 . 342 . 345-347 . 353 . 355 . 35 
9. 360. 361. 362. 364. 370. 374. 379. 380. 385. 38 
8. 393. 394. 397. 398. 400. 401. 406. 409. 412. 41 

3. 415. 427. 430. 436. 442. 445. 448. 449. 452. 45 
3. 457. 472. 475. 476. 478. 481. 484-486. 490-49 
3. 496. 498. 499. 505. 511. 526. 527. 530. 532. 53 
5. 538. 547. 571. 574. 578 . 580 . 583 . 586 . 589 . 59 
0 . 593 . 595 . 599 . 601. 619 . 620 . 623 . 632 . 634 . 63 

7 . 640 . 643 . 658 . 665 . 667 . 670 . 673 . 675 . 676 . 69 

7. 703. 704. 707. 709. 713. 718. 721. 733. 738. 74 

0. 742. 747. 751. 754. 760-766. 773-778. 782-785. 
787-792. 797. 799-801. 805. 808. 811-815. 820. 82 

1. 823. 829. 830. 832. 841. 853. 854. 859. 862. 86 
5. 883-885. 890. 892. 895. 898. 900-902. 904. 90 

7. 909. 913. 919-323. 935. 937. 940. 943. 946. 94 
9 . 953 . 955 . 956 . 958 . 967 . 970 . 971. 974 . 977 . 97 

8. 980. 982. 985. 994. 1000. 1003. 1008. 1009. 101 
5-1026. 1028. 1030. 1037. 1039. 1042. 1045. 1058. 
1060. 1063-1065. 1068. 1069. 1072. 1078. 1081. 108 
8. 1089. 1091-1093. 1099. 1105. 1108. 1120. 1123. 
1129. 1132. 1135. 1141. 1151. 1153. 1155. 1156. 11 
62. 1165. 1168. 1171. 1173. 1180. 1183. 1189. 119 

8. 1199. 1201. 1202. 1207. 1213. 1216. 1217. 122 

2. 1227-1228. 1234. J:t/1243*»£448J: OHftS 
ft*. 

[§8*JS8] Jl ncvyyA4fctt*o«WW>^4< 

k 1 8m<7)&m* 9 K*wWrS* y rfv-t 
-rrfcot. BB»M* FEW*. XffitfD 

*?v;*f-F£ft*f 6. r^v-^tirn-r. 

ZZT. XliH6 9«J:rfla7 0fc:fe^TH5eS*i*5f 
?U*f-Fffi»C*«;U *LT8. 17. 23. 32-35. 4 
K 50-52. 61. 62. 65. 68. 72. 73. 80. 85. 86. 99. 
102. 103. 113. 116. 125. 129-131. 135-137. 143. 14 
7. 149-152. 155. 158, 161. 164. 167. 171. 173. 17 

9. 186. 191. 200. 203. 209. 215. 218. 221. 224. 22 
7 . 228. 35. 236. 242. 245. 248. 249. 251. 260. 26 
6 . 269 . 272. fcJ:#275a»fc*6B X OBiHS*!* . 



k 1 saeoasBw-s* 9 f*»£=st*# y ^v-* 

Sir. %%Wzmm2tifz&B<?)Ty4v-£tzteTn 

*7M-?-FS:S£T6, r54-?-iJfctt:rn-7\ 
ZZT. XliH7 1*^H7 6k:*5^TH5e5*l*5^ 
U** FffiBKSraU -5-LT3799 , 3801. 3813 . 381 
9. 3821. 3825. 3828. 3837. 3840. 3846. 3849. 385 
2. 3855. 3861. 3864-3866. 3873. 3888. 3889. 3909. 
3912. 3918. 3927. 3936. 4134-4137,4144. 4149. 415 
1. 4152. 4164. 4167. 4182. 4188. 4200. 4206. 4222- 
4224. 4227. 4228. 4230, 4233. 4234. 4248. 4251. 42 
66. 4278. 4281. 4284. 4290. 4293, 4296. 4299. 431 
1. 4314. 5134. 5136-5139. 5143, 5145. 5148. 5157. 
5160. 5163. 5167. 5168, 5181. 5196. 5202. 5203. 52 
05. 5211. 5214. 5217. 5218. 5221-5223. 5226. 522 
9. 5234. 5236-5238. 5241. 5244-5246. 5249-5253. 52 
55-5257. &jLT/&&rt285frk%&m*VmiZtl&. 

im&ll 0 1 Jl HCvy/A4fctt*ott^^Sr 

< k t smcomm-rt z 9 fj&^&s* y rr-e- 
<o*7u*?-FS:fi*"f*, r^v-afciiro- 

7, ZZX\ X«iH7 7t$£l^7 8fc*$Vvt|3|£Sfl 

**?U:**F&m:J«EU *LT2. 23. 39. 47. 
87. 101. 106. 118. 160. 175. 178. 194 . 202 . 223 . 2 
29. 230. 242. 244. 247. 251. 277. 291. 295. 316. 3 
22. SJ:tfBl*»fc**S.kiJWiS*i*. 

< k 1 8M<7)mfct$> z 9 v** f*»mt* * y tfv- 

n-^Tj>oT. $mm~th*9u**mm\ x& 

7. ZZX\ XttB7 9fcJ:t^8 0l;:iHvc|S|gS3h. 
**?U;tf-F{aHfc»J5U *LT169 . 266 . 276. 2 
93 . 299 , 318 . 345 . 348 . 373 . 390 . 393 . 3%. 414. 4 
17 . 444 , 447 . 450 . 453 . 456 . 474 , 476 , 490 . 531. 5 
38 . 539 . 540, «J:lX549*»^4B J: 9SSif?$il&. 
immi 2) &%<ki>l5mv>?9U**\i&& 
tr . IWc 1 - 1 1 0 v rttiMzWB&Ty Jv-ifz 

mWSl 31 *fc<it>20«O*?U:tf-F£* 

im?m 14] fkw+ohcw y 7 ? * f 

(a) IWWl-l 3ov^r*i*«cEa^rn-rtit* 

( b ) kto- r k *nim#ktoia?$ v?9 f 

y * 7 u * f - F EM fc ttra - 7 fc <0BITS8» »J 
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[ff^JS 1 5 ] gft*#FERM BP-2593. FERM BP-259 
4. FERM BP-2595. FERM BP-2637, FERM BP-2638, FERM 
BP-3081. ATCC No.68392, ATCC No.68393. ATCC No.683 
94. ATCC No.68395, ATCC No.40884TWftSftT^4tt 
®fr t> % i »*#^)HCV43fW>tt« * 

HWSB 1 6 ] i: fc lOffl^T 5 yttOitSKEai 

»BSitfcKy^r*KTa->T. 

(a) Hl Afrhmi 6. 01 7*»601 9* H2 0*Si; 
#02 K H2 2*»feH24. H2 5*»feH2 7. 136 
0fr$>M6 2* 06 3*»<!>I26 8* H6 9fc<i;tf07 
O s mi 1**4,127 6. E7 7*>J:t/07 8. ifcfcL 
07 9£ J: tfH8 0tcS3fl*Jl4fcl±J7T5 yKIEM 

( b ) HCV-Jl 4 fcttHCV-J7fcJt* 4 ffittfc J: o T 3 ft. 

(c) H2 9*^H5 9*c5S3*l*HCV-lSyi^»jer« 

[awoB 1 7 ] mnsa^-rsffifd^^< t t>i5He> 

[IWW 1 8 ] WBH*«eW*^< fc L20<IcO 
1 9 ] iVZmz^fcZixZ , IS^I l 6 izti 

mcox y * k . 

[n*3i2 o ] H*aa«(UitHjts*iT^4. n« 
^i6-i 9^^m*Hciea^y^r^h*. 

( a ) i&#js 16-20 «o v vf^cf esuo* y 
TZhtmz4y**<-hTt&xuv$>~>T. zz 

T\ U#V17+V#. HCV-lfcJW4!t*i:«B9W 

a. m 

[t3#JS2 2 ] finer* hKfto't MtoSifcli**) 
[000 1] 

Atvxftim. **i***5#y'Wh\ *y;r?u* 



y^r^-h\ #y^^i/*f»Kisj:^iji*ottfflcBSt 

[0002] 

Haw>8tfS] *A. #BSIHfc<NANBH)li* SftttK 

«Sft^7rsy-T'*6. :wi iaaicoffift^-f^ 

^£i^ASffjfe^;l^<HAV), BfflffUW-f ;U 

*<HBV), tokV?)\,9m&4foAlz**>xmzhfo 

^S<0^>f y^Ria^JffllRft. 'SrWfc^-f M#n 
*M (CMV) £> & t ^Jixr x * 4 /kx (EBV) 

*Cj:->TiBw*lff3ttfcJiBaiJLfl4. NANBHI2. B«JU 

^tto(maj) h \ *li»*W«feffP fc: J; 4 i t <mm 

HfiO&Ztit:. &^MMizX o TNANBHfcli 3 o^M 
tt<0WRS : M**vM4#fc:«»r*S ; fcitftt* 

TV 

[0003] mmcD&m&m&xvmm*. ±tcffi«o 

•>-f;«v-*-fc»<ctt:j:->T4S*iTSfc. * 
7^Ay77«, *sJ;WELlSA£0«fc6 # LA 1 

[0004] NANBHH^tCliaii-r^fiUSfiLft 

tz. NANBHttloJ:ij^««da?*cJ:*ii:«^rt6'C 
ft-^T. JBtW^Wr-y-fe^f JCj:oTNANBHSrWr*ft# 

[0005] Aotli, NANBHS^T'A^ k#i^^l4 
*<«0t<0*«Jta!ISilfe. Witf, Prince (1983) Ann. 
Rev. Microbiol. 37:217 ; Feinstonefc J: l/Hoofnagle (1 
984)New Eng.J.Med. 311:185 ; Over by (1985) Curr.Hep 
tel. 5:49:0verby (1986) Curr.Heptol. 6:65 ; Overby 

(1981) Curr.Heptol. 7:35*3 ilHwarson (1987) Brit 
ishMed.J. 295:946Sr#g8cOCk. Ifrl. ZtlbW 

W:t, nmHcomma&T'&&zt&7rsiW&\iZ 

[0006] 1987^(C. Houghton fe(±, fiB^CNANBHK 

4MfB8G18,21fr§- ; Houghton^. Science 244:359 (198 
9)i&m<OZt. Houghton4>{i, *ZV* JlfU^/U 
X 9 9 *Tft C MfflF ife^ >f /UX (HCV) C0^tm<7) 9 o 

r HCVlj tA*LTv^6. HCV{i, RNAyyi,?:^^7 
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5hl»>>f^tft5. Houghtonfeii. i£Srl£S6k LX 

OS^tcovvtlB^LT^ft. 
[0007] NANBH«»#*5j:t«ANBHfc:?5»L^Jll}Sfc 

^w»W3i:^o«e«tti±s*"c**. ^ifln^ffFife <pt 

*90X LtfLlf*ttOfflW»tJW ! f1'*(2 

5-55%) . 

[0008] &*<9iflSL =5: fe^HlSfe J:rXjHL«i!« 

ft. ^<0RftSr^l»*J«I:y/*&^t4«ia-r* 

[0009] Iira^£^1t5:^-r^ffl^ ; 5:< k L 1 

k£tMBU#ft. 
[00 10] 

«Wr**&«flrt-ft. Sfcfc. *M*HCVjHH*fcJ: 

7 ? + > *> i vft&fcm^wKtismm & vmt ft . 

[00 11] 

ft H*AojJi^«#fr^WHCV^*«^»lfl5t»aft 
HEWfcl^r 5 yHE5*J«0»Jltt(heterogeneity)S: 

[00 121 lo^SOBBMfcfi^T. *JWfcL ^ 

fc^TftDNAfl^Pfcftfttft. -KO^l^f-FEW 
»i. HCVco^JS»icvi07^V^Kie?iJi:{i^-&. 

[0013] m<vmmmx'te* went* hcv#&**j 

1*6 W4J70575 yKEWfca- K-f ft^£< k M5b 

ftHCVi<07 a y KEM k li*44 . 
[0014] $ ^(c#*H^co(l!soSIJfcffll«-C«, 

v^(E»c7)r s y ke^j £ #rr & sir* y *<t+ h £ 
gft-f ft. <i-t\ ^orsyKE^JiiHcv^sHjiOHcv 



[ 0 0 1 5 ] S fe(C*^OfSOWBII«Tii. HCVO 
»K»C0J1 * ft \ *liJ7<07 5 y REW ST*** ft 'J ^ 

rf-HSrfttt-rft. £<0Ji*ft^iiJ7<D7sy 

BffiyWiHCV4Mt*|K0HCVi<0T£ yBffiJflfclilK: 0 . 
[ 0 0 1 6 ] S ^>C*^coHMI«T*li , MSB 

(bJOlSSft^ft^^yr-yfe^Srftfti-ft : (a) 
^/U- 7"Jli$<fc J7a> 4> Sft 5 <X ft k 
WZYMftffifcnT $ ygffi^JTJ)oT . HCV^&ftHCVl 

or a y &E?»J k tiSfc ft r a y 2- ft &a 

SHfctfy F k fc fcic* - Rim^fe £ 

itf(b); coftamt* y ^rf - h Sr^-r ft aaa-a 
fwi^fktaiasrftis. 

C0017] Hcvcoxtrh-rtc^-g- 

"r^^ftfitHCV^ft^^^ftffi^Sril^t 
ft : w^T\ (a)HCV60xeh-T«i. 7\Jl;feJ: 

vj73^^a«s<ift*)i»tsi«WtofflH , tr*4Hcv» 

ssor^yKE^Sr^L. ^or^ysE^i. hc 
v^MHSBcvKorsyBaejittta^ft ;*jj:v(b)c: 

coji ft t ^uror a y KE?d(i . hcvi k (i^s^wn 

[0018] i> o i o^ntestreii, tibo 

(a)^J;^(b)cOISS:fi*^ft, -rXhKfi+OHCV 

tf'j^r?- Hoaqtsftaj-f ft^f Ayr v-t-f Sr^ffi-r 

ft : (a)Hcvcoxeh-r(ctt^6!(mcvsi;*f:kfc 

-Y^jL^-hTftiS: (i)<r^Hcvoxt: 
Hcv#KttJi*ftv^iJ7^r5yMEJ!it* 

^•Tft ; (ii)i<0Jl*ftv^4J7OTSyBEWI4HCV* 

SttHCVior^yKE^kii^ft ; 

i*ft ^4J7or 5 yKE^iiftffi^wtcHcvik^xn 

*«^*S:«i£iJ-rftIS. 

[0019]? fefc*»WfcJ:oT. if?US?*(w, HCV 

cowmnmnr $ y ke^i t \±w<z ft . hcv^(S*j 

lift 5 yKHflfc^trftsKU^Tf - Hfc 

«*U ^LTCOitMftWSiHCVSLftSrj^-rftC 

k^S^ft. CiHCV!!i*Sr4*r&*86«:ftflW'6. 
[0020] #»UI«D b 5 1 o^5BWB«"Ctt, TKO 
(a) % (b)*5j:If{c)c0XS^a-^-ft. r^haSS* 
OHCV^U^r^HSr^ai-rft^rffiSratt^ft : (a)M 

*jbi (cieacoDNA^t-a-wrftrD-rsffi^-tft 

f - KTIi^v^EJ'] k ro-^k Z9\s** FXfi 
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{ c )Z<7)Tv-7 s**-j-*^y * ? Kozaa 

[0021]$ feicM^*«W)»lffll«-C«. TEO 

(ah <b)fcJ;t;<c)c7)XfI$:&-£-f&, HCVT^/S? 

: (a)HCV^K1*Jl*SV^±J7C0r$yKE?i]S: 

<nr s y Kl2?fj{iHcv^Ki*Hcvic7)r a / teRPlt im 
i5j:tx(c)fflaii.-ifj'<rf-KtigiR-r*xs. 

Sttli . S^H^iiStfOft* fcltf & 3*ifc:U;TIK> 
[0023] 

*lTVt&. Wi{f . Maniatis. FitschfcitfS^brookCD 
MOLECULAR CLONING, A LABORATORY MANUAL (1982): DNA 

CLONING, VOLUffiS I AND II (D.N GloverflML 1985) ; 
OLIGONUCLEOTIDE SYNTHESIS (M.J.Gaitf8&. 1984) ; NU 
CLEIC ACID HYBRIDIZATION (B.D.Hames£J:tfS. J.Higgi 
nsHm. 1984) ; TRANSCRIPTION AND TRANSLATION (B.D. 
HamesfcitfS.J.Higgins&ll. 1984) ; ANIMAL CELL CUL 
TURE (R.I.FreshneyUBI. 1986); IMMOBILIZED CELLS A 
ND ENZYMES URL Press, 1986) ; B.PerbaKOA PRACTICA 
L GUIDE TO MOLECULAR CLONING (1984); METHODS IN EN 
ZYMQLOGY (Academic Press. Inc. l^y'J-X ; GENE TR 
ANSFER VECTORS FOR MAMMALIAN CELLS (J.H.MillerfcJ; 
tfM.P.Calosgm. 1987. Cold Spring Harbor Laborato 
ryh Methods in Enzynology Vol . 154*5 J: tXVol . 155 
(ZilfilUu&ZVQrossaanMM* Ukiflft). MayerfcJ; 
lAlalkerJ|^(1987)cOIMMUN0CHEMICAL METHODS IN CELL 

AND MOLECULAR BIOLOGY (Academic Press. London) . S 
copes(1987)OPROTEIN PURIFICATION: PRINCIPLES ANDP 
RACTICE, Second Edition (Springer-Verlag, N.Y.h 
*>i ^HANDBOOK OF EXPERIMENTAL IMMUNOLOGY. VOLUMES 

I-IV (D.M.Weiri5j:tXC.C.Blackwell*Bm, 1986), £ 

ik mthmtoxvznm^ftmmz. micmt lt 
am* i. 

[0024] rcfflffife^-f^j a. ami&avb 

T'ffl^& rcSUffitt^^/^j (HCV)fc(i % Houghton^ 



mmitz7vhi?4rftmmm?yAfrt>. nanbv 

*5 i ZF/fo h V ^liBB-NANBV fc &MHViitlX V >fcNANBH 

XiKhLTSffi-fS, BcWm^BRff3U.2169. fci 
m989^5^19B^*IS^tiilim355.002^([pll:ffi 

ii. 014-01 6(i^L/L\ *BB*eST'ii. fflUHC 

V. NANBV, *5j:VBB-NANBV«58iq , |fitCfflV^il6. <I 
tf>ffl!SfeOffi*fcLT. JaiJ^A^BffjfetNANBHJt 

IS. NANBH(*A#BJFj»fi J:tXCaBF««, *9MHI 

■CI4aH-rttK«ML»4. *W«rcfflV^4fflH r HC 

[0025]HCVI4. Flavian >f/UXT**. 7?b* 
^^;U^tt^)JBJBfeJ:WBj£<14Mair. Brinton(198 
6)^. THE VIRUSES: THE TOGAVIRIDAE AND FLAVIVIRIDA 
E (Fraenkel-Conrat^i:tAlagnerxiJ-XSi^. Schles 
inger&J;tfShelesinger^fl&, Plenum Press), p. 327 

-374KEKs*ro^. jbjbcwltul -miz7? 

^b'mtl^. h*'J*y|«S*r. *LT#4O--50 
njn<7)lEg§:lrLT^£. ^n^^HTIi. W25-30nm^ 

T. mm}2imCDS7£3&&t t Z3i'fh^ #5-10nm<O& 

[0026] HCVyyA(iRNA*^^r^ # RNA 

TW&. HP*>. W0a4fti^^U*f-H— fflSfeOlO 
- 3 frfelO-«tOB*T**i:fll*3iiTV^i. got, HC 

[00 27] HCV4MB*0)y/Wi. HCVlfc*fc3jWd 

7 S^HCVl fc a W»k*tt& J: CX&Htt^ff B * * L , - 
* LT . HCVlT'ftff SitT V^l JilafiK LT ^4 (co-1 i 
near)^rf-HE^^tt^5, IW.OOOJf ^V*f-K*» 

*it^s. lair. z<r>y;jxi±* +(#s;f -f r)flBN 

[00 28] HCVmfSflcli. HCVlyy^*^0Xc^^-7■ 
iKt< t tO<-5!M)Xt h-TliHCVt^^tcOT 
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tt. ELISA7-/-fc4£J:4#^ Jft««ft5aEtC«tS* 
ffi^SflfF-MHaiT* 0 . *LT7v*4ffl^»a»:tt 

[0 0 2 9] g£>£, 7^U^f*Klx^;UT^HCV#fS 

»tHcviyy^fc<ott*awrfflHtt«, S^<#40%*> 

4Ui*^LtC&9, Sfc<*^%a4V>l±«U2l 
^^"J-iEW* 5 *?^*. *rU*#m**fc*>Eait 

mix* mL^ftWfct-bnxv 

T"C# 'J 7 7 1/ H «y vf 7 U *W -tf-S/ 3 vL(W 
4. 

[0030] HCVttB^X **V«HCV*Jlttia03t^tW 
RMS** 6. ^y^rf-FK^-COfflHttfciO. HCV 
fc«SSii4<tt*v^«*liWJCT»C*6. Ago 

OXJiOJSv^fiHtts&^aSii, S£<tt*W0%.k9W 

4Mar?*4. Mitf. 7$yi^£WSBH*5eu 

^LT^ffl#r5l«$^E?iJhitKU#4. *4» 

[00 3 1 3 HCVltfMRFSrH2 9^-125 9(CiRLfc. HCV 

fcit/x^a-rH^-f >-#^8JS;h.TV>4<[2l 2 
ftJ;W2l 3). rcj tTfirij^nr^-KU^rf-Htt. 
HCVlcr) 5 ' M45 * 7 1/ - H fc n - H S ilT V ^4 
k#£<WVO*4. HCVlC0»SISil4 r Ej -tfcib^x 

*51050#I^5r^U3j-f->*fc3-KS*lTV^*fc#ife 

fct »1051#iOjr^U*f-H*»^«1953»B^)if^U 
**hX3-KS*iTV*4k#ifcfrO*4. SOOK 
pMVfcHLTIi. fl»IS;h.4NS2li#1954#B<0*? 

NS3l£tf?3G19S BWi'l'XTVfrb ift4950# B <0* 7 
UjM-FC, J£aS£il4NS4ti#7495lSB<9* ^U*f- 
F*6IS^*BO*7U**FG. *LT«r$$*i4 
NS5(± * 7 U * * F6298*» 6 3 ' *JBG: 3 - F S iVO > 4 

k. **#;t4>iiT^4. ±E*WHKi* 0RF<o»ttfc 



ii. jEflKr*#«rHj6L1»4. 
[00 32] rHCV/Jlj &4Hi r Jlj . ft<fctf\ r HC 
V/J7j *4 rj7j « % *H^gC^3fL^7 7U 

J:^*ikHK«C«HflW::flP%, 7 7U:**FK 

#JKi*££-f ♦ *W«(cHpF$iiTv^EWIi. a* 

ft X VmcD 7 y 7ft <fc tf/fc -6 1 ^i^kT^KHlT^ 

4. J5H^Jlft«J:^J7*g|(*(i. *0^*aSftJ:l/B^H^rF 

^^»iB»*LfcJlft«ktfJ7<Ojr^l/*f-HE 
5!L ft«fcWa2 9H25 9+^HCTlE?!lli* Jlftit^J7 

•tihnrn ^-ift^irn-rk LTttfflLfls. 

[0033] 3railW<0}&gLfcEM*4^tt»fi r ^ 
**)j-*?U*?-FEJ!Bi* *BSLfcEW**^4« 
£L *4V^±*/ife<0-»^EM(c. «H(BJt>. H 

i)b&wmnvbz>. ^i/** fewest. * 

^»T«ftS*l4JU0EJ«i, S>KC£>6 7?U*?- 
F. #*L<I±»8*7U**F. Sfcfc#iL<litt 

F*4v«**U;U:T*4. ftfcfttt. ^i^-OUX 
yy^T'J>4. 

[0034] #»J|<0*oA»O«ffiTtt. »j jr ^ 
f-Ks&«4*-r4««OE5>Jtt, HCVyyA. *4^(4Jl 

WkitSRL. 3<^^±*fc4v^fl!i^4fi!i+^ 
ttLTV^4*iT3**«BL#4. Sfc£C:0>EW«\ 
«?5i«fHAV. HBV. ftiWfl)Vc7)J:3=S:ffFife&5l#iB^-r 
ik3&«Jn4>iiTV^4t>^). ft«t^7 5t^-f;^coft!i60 
SSrfi-a-f 4. flfi^^/U^*HOBMO<?)EWktJttt 
Ut#4. a^LfclWI^ fctfSWfcJtJW^fr. A 4 

T/Wr!;^-f-if-£/ayt4ikTH3gL»4. &5£ 
EM^>ffl?ittS:BK4fc»WN>f 7U^>f -tf-^a >« 
fBliS4Hff'Ctt4aarCft4, «ilf. Maniatis^>(1982) 
OM3LECULAR CLONING ; A LABORATORY MANUAL (Cold Spr 
ing Harbor Press. Cold Spring Harbor. N.Y.)£$<> 

fcilMtf 4S1^)± ^ U7— tfTJBflrt- 4C k 
tr. ^aw>tt»THjeLf*4. AfflflWrfWAEW^a* 
Lf*4««teli, i!iife(=lll5eS<i=Srt^ «f»«x^ 
h-r*3-FV4<R«. ftJtt«ME¥««ftJ:V/* 
4v^i*BKfa«to f *4. 
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[00 3 5] Jl*S^«iJ70^'J3C^b*f-Hli. 

t:?9u**\*mnfrhmsnt>*:<xhR<* mi 

[00 3 6] JfceLfctfy*?U*f-F**i*(i*y^ 

fcUWOfflOTSy'iL S££#4L<t±*J»*<fct>15 
flWS/SL *LT^#4L<&^&<fct;mofI 

[0037] *^£7)^'J^rf-H(i. Li>£5g$ 

[0038] j&nm&vm^hmm *imixv?9i' 

*f-F j *i. *V-fc* cDNA„ hbWt&fa v> 

EM0)XVZ9U*+Wt>'>X* *0>SSB**Mi» 
ftWtzMZ ; ( 1 ) «l*«5Q!8T»£ LT * y U 

* H OM^tf >J * ? M"?- F $ ilT V \f> t> <D ; 
b&W±(2)^£littL%vt>nt:SBlX\ 1 *i>. 
[00 3 9] 4flH«»TfflV^*MII r #ypf^U*f- 
Fjii. ffiBoftS»Kyv^o*?^**F-<\ y 

* F*S ^tir**^ 'J * 7 U** FtfH* 

iifcsKy 7 7 is** F £ fcass*ifcv*go*y 7 9 u 

<OWm. r capsj , 7+v?tZ3Lb%i£?9 

?*FrtO33E0<*4*l4. 3f^U*f-Frt<oa3e«Cli. 



»*. fit*. y^/U^r^F. ^'J-L-'Jy'y, ^£ 

[0040] r»B3itfctfy*?U;fr?-Fj ti. ffio 
*»Sr*K«tc*4*^, »£Otfyx7M-?-F£* 

<fcttt70%(?)1tSiO#yif^U*f-FSr*^. Sfefc: 

*^99%^)^^y 5 ? l^f- F fc-Stf . 
[004 1 ] r »RSfut#y^rf-Fj U\ ffi^f&fr 
*jWWfc:*4«rv\ Ifje^y^f-FS^ttHtfaii 

y 7 ^ - f s*^, $ 

Odfyir^U*f-F3&*^i. 
[0042] rffl^^^^fflsaj % r^s^je^j % rn 

*s^ttffi^e»DNAffl<ogs«iiiiafc LTfflv^nw* 
^csajffisa fc h t *iW»±«r fc liassfi^. . 

[0043] ruryayj tt. Wiar. r5*$F, 

9**V-A* 3X5 F. ^TftO. MB^I 

"Wf y ^ V*f- F^5«HSrff ^ S^W^ti fc LT i» 

Se^xix^yFTAS^ 

[0044] t9u-~y?<99-i it. mtRZtltz 

«±«8&»maiLft6ury3y-cfto, 

&ec$ii-SJ:^(w. flS^yjr>U^F-fe^yF 
[004 53 rn^tjiAffl(integrating)^^-j 

ti, Wi3n«:a±i«B+-eu7'y3^fcL-c«**»* 

±+ouryay(AfflW(cu, ^D^v-i*)fcai9» 

5: tr ( i ntegrate) IB* S h 9 9 - T* 4 . 
[0046] r^/^^^-j BK£itttB±iHB 
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7«-9 ?-*40(4*§*jiASK7 ?-<?)ffltl?l> i 

[0047] r 3- FEjajj 14. aW^ISWJOSflffl 
TtcHWUi 1 $ . bRNAC!E^$ ft 4 . *> i 4 ^ 
(i*f 'J ^Tf- FCSBR?*U> . *y 5 7 U*?- FEAT 
3-KBH0HWM4. S'-jWHOHIIffllWOHy 
fcitf 3'-5t3g<OSiR{?it:3 FVCJoTfcSiffU. 
3-FE?>ll4. mRNA. cDNA. tit.V1&jgkLitV?9\'* 

[0048] r£JWE?iJ.i »4. Z.tlbtfy-i'y-i'ay 
S <1T v •> 4 3 - H E?H £ 3 * 4 Ofc«fiSRr;tf y 7 7 

14. «££»CJ:->T#ar4. Kl£*iBaT-l4. 
[00493 r#»»nB!eilF*Silfc j 14. ±&Oflbft 

nKtfH^*i&a&rauB u*4 «t a anaia. ase? 

(cJ>4;i:£Jg-f. 3-FEflli r fttNm:tt£3ii 
fej SI»E5««. SJPEWta^L^ftffTTa-FE 
^|giA>'$:Six4 J: 3 tt&^+jifilXX^h . 
[0050] r^-T-yy-r-f >"^7U-Aj &4V* 
(40RFJ4 . # y ^rf - F $• 3 - F"f 4 -1? 'J * 9 1> F 

HI43 - FEfl<0£fcT<6 •) f#4 . 
[0051 ] rfta^ttfcSaRBttCfci j jj. |b] t 

&4»4tfy*7f-F£8rt\ ££5f&tt»4. K^r?* 

S*tf#4. 

[0052] #9MnrcttJBS*i4 J: 3 fc. ffiB r ta 

«cj *4. *y^r?-F. &4U4. &%<kt>-r><vz. 

nzmiSLi. ztitmRmmsi^&izix . sunt 

4V>««aF*'f W**. VHj3j:^VL)3i»4>»«S#l 

fc. fcvntftms^^*4«*j3^7s»*-f 

4. fflll r fiifcj 14. **9tt*. SXtt*. -fita 
fc. ?ib?>/<9K % «J:l/4i-F><f >'^Jtfc5:fi£-f 
[0053] 3)EHgifflSTffifflSh.l) «* o C. fflli r#- 
F;M Vffifrj (dAbj»4. HLF>-f y£"£Ofaf*T\ » 



%$hfzizmt&mmz&&-f&. <mm4. vlf^ >- 

4. <MbtiyW4*ffi»iaiHffT^jaiTft6. Mi 

tf. Ward4>. Nature 341:544(1989) £#S3. 
[00 54] ffitttt**:. VHfciVVLF^-f V. fc.tr/ 
ffi<0K»^fiUI^F>-O*»4>^ , 5i#«.. Cil<?>^^ 

6. XISttftm.816.46T9&9!!a). *LTHT«>t<0 

. fitficCrlttt. r Yj So 

C5.V^SitiE5di:, in situJ>5V%{±in vitro(Wi 
tf, /Wry F-V+V)fcBftb&-*'. «HT**. IF 

ftiSMiWi. PJitf. SSSfi^^y^o-^ts;«c 

[0055] ovf7y-j»Ptt*j a. m 

(b«v^4«ftMcKJ: 0 2^<nW£hWfffi®m-hi. o 

iifcfiBWcJlv^fSii4**ii:«HT**. COS*. 

<4. tTFCSti^fc. *>5«tffl^Tt)»J«U#l 

[0056] rdf>5ttflcj J4, «B*»J:^/ft*ir^4 

flo r s y KEjajo-swrn . ^fioafc s v vm&i 

®<OS0<O-t^yFJ4. ffi<0SiuJ:l//^7XA> 
4»**-*-4i»W=«FIT*4. MS. KS(iSJ:t/S«(i7) 
M^O^IS:ffl«l4. -HaMa*flHMfe*6**'f £*RK 
«a*4v^l4fii«cCJ:<faTfeO. S»IS^J4. 

41ft left 4 A»t* 3 *HC 4 -f . fifil A 4 V ^{4I5«£0 
v%-fiT>J>4^(4^* J . S^r4!ji«cc7)E?i|(w(a^E?'J 
*M*&bitvm0&tih , ff««)fi;*t)***i4. fi£ 
oT. Sfifft4t^4^S«««0^-fatKSlc7)fi:«tE?'J 
t«TW8rv4tf(tfea4-f4CttWP*4. fi!->T 
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eitmiifrtimtimthzb. asm*, ftswsg 
jwwfts^stswttfca^as^iini set a^rasr* 

[0057] ftftftRi raflCttflt j t-j> & . * 

sa«*o3Sflanwc, mta, mmmt 
urnus*. m&mszu. mm. mttms. m 

*i(4. szcofig(«oFc(iD^. IHflWNClteU:. UK 

tt(4. tmSeSZf&lX mH£. Glennie£>. Nat 
ure 295:712(1982). fit*<0^C*4^4t, 
^){:{i$4>(C. SE«K0 ""Fabj 8r#a { J>&. r Fabj 

x^-T'fcSFcgfc&fc^VVCUi,. r Fabj {4. — o 
«MH3 J:lf— 30llff«>gfttfc(aft. Fab' t LT» 
^iiTV^S). £J;tf2Hfc«fctf2U98£^/,*:eg;l#(F 
(ab)jfcDf *^LfcfiiK*S^ttfitK7T5 
'J-fc»R»fc»6MI4. Fabffiflto. ±&<0$ift£ 
Ktiate-t^-fe-yhfc. BD%, r#ttIM*lFabj . 
Ovfry-rKFabj . rdf^^Fabj . tii.V r tt^a 
bj . C4H*L»4. Si<*«0FabBrfrS:Sji^-S^rffil4. 

[00 5 9] rxth-rj {4. ftflctf£tftt*ffiU 

SfrSiaEBo 3 i<or s y o is . -«= »4x 

0. * iWr<i:fc8M0»)iOJ: 
[0060] r fiUSffifcfc^ftj <4. ttflUtfttK h— 

-r. 

[0061] rftfiM&j?!;*t7f-l< j 14. WC*. * 



[0062] Mt'J^rf-Hj 14. 

jy^rf-F. t$£V?>wmi., tfy^rf-Fo 
•(L r-tf-Mt. yyiMt, tsotf'j^r-f-FioiBEi* 

*HM»*l*Jgfcl**l-tiLfrv>. *«t**ft.4flDli. 

[0063] *WH»TttfflSh.4 Ji 5 C. ffllS rjgg 
Ic^j 14. &£MMz9M<r>XV 7 ? U-^f - F 
h Z k Sr « L . }?ACCffl V xt*ffi(ctti«B»f* 0 . « 

*i>v^4xu^ hD#-i/-i^ 3 -sx-hh. Ji^tw^ 1 ; 

77U^-f-H(4. 05i{4. 7*9^5 HOJ:5fc. 

[0064] wmtoziitz j s±iesa(4. 

$<ifca«0*Bia. *Jtf7C*»4^T*-jfc;Ky.5f?U 
[00653 aratHFOffiH r «iSj t4. f-mti t&/ 

[0066] rfiflcj (j. wfiaais, tttcmfljranb 

[0067] r^y^gfj ( ^iiA^fiOniRNAlE^tC 

flj <4. r-fe>^g[j «5iWtSH»WrEW**tr. 
[0068] rfit^f *#{*«^ j tt. IWofit^IS 

ttS4»"C4Mair»9. ^Jlllfci^-C-Ofl!fi£«^. Ul 

st. jt?s. y wt«. i»fl:«. fc-tt/ 

[0069] r^S$ix^HCVj ^}E»{4. WfrXlfi 

[007 0] HCV rjsjfrj jj^ tiXVt'V 
[007 1] rro-7*j J4. rn-7'OiJ'-^<i:t- 
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M»*4Ui»*OK»S:ffiU flitf. ^JflLfcilX* 

jui. ju*. *a»L 'jw* 
sih jmaafflia, m. &£Wn vitrooassts 

S*l£v>)i>2*r&£ix4#. w*i££IR£S;h.£i*. 
[0073] *JW!tt. HCV^»fcfc:«asiifciHi 
tt. JlfcJ:lXJ7, £;h^*7U;tf-FEJ*h 
EflL fcJtffcfc^tfy*?!'**^ tfyv?- 

TSyBBEWaSWa-e* 1 ). *LT.riLfc05EWI±* B 
*fc J: VmcOT i/TKIH*> <0HCV#«8£fcaWT* 
4h#i4>*xT^4. 

[0 0 74] HCV/Jli3«J:t^CV/J7tC4*^5^U^ 

EMfcL JlfeJ:t^J7coyyA^+tC3-F3<xfcHCVfii 
HO;Ky^rf"FEM£f*4£fcfc^ttfcU -tl/t* 
aWMtil/C. *4V^(i, KBrr^h45J:t//ft*^ 
ttVf+XOf&ftblX. *J8*3Ky^r*F<0«»* 

££1 NANBHC7). ^E&Wfect^^W^S^* 

[0075] HCV/Jlfc±tfHCV/J7<9* 7 FE5S** 

f»fe<t*fc. HCViSSSici-SNANBHco^Brtc^ffl^. *L 

£x?y-xy^-S<ot#ffl&. #y?9VttY7 
o-r«J:l^j|fy^rf-H^)WB36«ri84:«r*. fli 
If. w^EW*»fe8M0H^)5^U5!-f-H*4V^it,o 

+OHCV RNAWffaSrttaj-f&fc*^). £>4^(i, ^-f 

&4. zmam&£mw/siW3\\±itz. mmem 



$\ Hcv»»ftwy<rf-K^>raH-*jjiWHat^r«i: 

•t 4 . HCV/J1 ts i tffl cv/J7<7)EJiJ £ **f 4 fSK 8 ilfc 

ms+o^ -< ;u*fSK*i*tfrf s tnhictm u#4 . 

[0076] Citi5>HCV/Jlt$ J: VHCV/J7(?3EWfcB!"f6 

4 fctffitom&z i flHB Lf* 4 * 'J ^rf - F *M»H3 J: 

t LT^<t xf/h 4 1 * « iHcva» i tzm&<ofemiz m\ 

U#4. $ B8SSitfcHCV/JitoJ:tXHCV/J7^E?iJ 
li. HCvyyA^Sfe«r4»aWtfc^rttfc't4. -it 
fe^EWfc ir/Hcvy y a(c**^4^ y 7 9 f 

To- 714* SOO^M tUAcWOfflicVtlAy 4 y- 

S«««tEWfeft4fcrtttt«L»4. Witf. &m 
IWiBBB318.21«fe«S. 

[0077] HCV/J1±> J: tfflCV/J7^ifJ 7 7 u*f - KE 
*it4>(cA*-f43Ky^r^F. ^it/^ii^^-K 
y^rf-Ffc:J«-4a*tt. (#»A4V^ia»<0)BB-N 
ANW^o*ll*iJ:rxratt:*ffl-C»4. fl£K. HCV/ 
JlEWtw*3R-r4^y ^rf- Ffc*4fL4HCV(^xe h 

coisie(cfi6fflLt#4. act. wiaftfc^^/uxtt^rt 

W#4. 

[0078] HCV/Jifeit^CV/J7oyyA^$ 43:4E 
45 J: t^. HCV/JlfcJ:^HCV/J7^tiUSOSfe 
*4<^itfeJ:tXyyAtf)^tt«t^fe»fe/t*1M 

til S'J^rn-r. feitx^y^rf-F. ^ctixct 

♦^H»*JtV*jaE3&«riBi:*4. £0>fi;tM±. HCVt 
i 99ISfiiSil4NANBHOfl»*iJ:rXia«Ofci6^» 

v^fctttttfflL»4. 

[0079] HCV/Jlfe J:tfflCV/J7WcDNAEW3i«f»fe*t4 

t. ^mA^tn-FSixTt^y^r^KcofiUsw 

=2:4. ^n^^inJSWtvStt^tSli. 3-h*4v^i 
x>^n-7tm. *4v«3TKM[. *4v^li, Mi 
tfify^^U^f-FtS^w^ff* (*a*4V^I4=« 
fttf5)^yir^U*f-F*y>9— fe\ ^«ttX^>f;l/X 
tt : FO»Bii5iV/*4Vil4a4t ! 6«t $n4ft&^^ 

*U#4. Hffao--Ky<rf-Kt3-Fr4Kfrtt. 51 

o-v*4B»L, *LT. Witfj9-^7^F^^- 
-b:J>4VMiX-A«^^>f FxAX?-- b'(S0D)^J: 

4. sro^a^EWt^o-ify^rf-Foaat^fflir 
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rf-Hfea-H-rs^^-tt. ^»IWMIHB18.21 
5 fcfflSUtfy^r* F t LTf»6 .1 fc*TS 4. 

tcie u fc . %mzMM*vm& $ tot* *J 

mJSSii. ^LTa^flM&WMt-filHIIS-Cfll 

fflifcf » Methods in EnzymoIogy£#KL 
[008 1] Z0)£l%tt&i&i>Wt&tiL0)HOItfV 

[0 0 82 3 HCVfitBBiifc, HCT^t*y;tva»£4UltL 

»6. ey^yji. fflW»+oHcvjfiftiiiB+. 

[0083] ##5l0>#y ^Tf* Hli. SWWfcSS** 

12 , HCV/ Jl £> -5 V W2HCV/J7 ( HCV/Jg ; ) <7)JL tT h -7H«(C 
»J6U§4. t£-5THCV/JltJj:lfHCV/J70cDNA^7Ct L 

T&fflLT. Hcv/Ji*$J:ifflcv/J7dcy^rf-H^av^i!(r 

t^y^r^HhLT. ii8tt8«T«as-«»4. 

[00 84 3 £f£Sft£*y^T^F#, JEL^xtfh 



^<^j£iiS^»T"i^TC'AO. Pierce Company, Ro 
ckford, IlIinois**6lpJES<lT^* % H-X7i/>4* 
>^3-<2-tf y x/U-f*^) 7*D t**- h (SPDP)io ±y 

IS£<Z>»fi£a«*i*i4 KTf* F***/U7 1 F y 
X<%S\ >-*t>T vB^fWDCiOX/l^tFy/U 
S^'Sft?^). Cii^cofiSBi. S#fc-oco^> 

l^iflSEfr^O ? >v ®c0ffiC07 »J -COT 5 J Sift L 

t. rsK8£££tt-*-4. m«<nz<r>£otci;x)V7 

4 K/T5/»J«UiEU4Mair**. Witf. Inunun.Re 
v. (1982) 62:185$r#RB. ffi<0Z®0* y7* »J y^SBB 
(2, x-X/l^-r KtS^-T*<f-*x-r;^»J«-r6. 
ti h cof-*x-f;u»Js!aBB^* < t2ifflK $ *vt t> 

2-3-FBfBL 4-(N-7U>f S K-^-f-yWx^n^+ir 
y-l-^/^yBM^KJBttx^r/U* 5 **^*. */U 

ho-4-x;U7 ^ h y ^ AJBi: ffi^fc-fr 
li. ^1tl^^259a49^(*0J*fflgT##XB:i: L 
Kj i/^f AiSfflLTV^*. J2Lb^y-Xhi4^*t 

[0085 3 *ftSJr«ffl±fc*»&tt*<oa±SrBM 
L«rv\ ffiam^yr-aWJOTLfl*. ASW^S^J 
**+yr-(4*S<. »9>o<0ftlH$ix4E^^T' 

-X^coJ: i%£$Bl ; *y ^/P^ 5 sj?y y 

^coj;^^. #y-7-ttorsyK; rsyija^yv 
w^sisii, nn?9r7U7 r 5y. *-*-/py v*w 
yy, *^r;ursy. ttfliah*y-f fcivssE 

*DKLfcHcvrsy»EWSr*o*y^rf-Kt. 

BrL/SSW«r*05Ky^7 B f-H(i. >f A>r v-fe>f OK 
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EflL 6 v fiasco) HCVxtb-roftaP¥W 
EJEttSr*89rt-4EJ!L fcS^tetf y^7^-F*>M Ay 

BF4»BSM16.201# ; *BB»HF»4.722.840# ; RW&fr 
^^259,149-^- ; 3CTftft»4.629.7S3#(*BB«W"C 

**3l±ffi<SMfcLf»* fbh^SSttHCVxtrh-r 

£*eW6fca6fc:*fcSfc 3*i4 J: 0 fcSWttfc** < Ut 
*K *ffl»Wi. *«««R8*ifcHCVTSyBSWi 
ML »5ffl*^100H^TSyK^«HO*S"C**. 
U»U SfcCftfflWfcUL HCVEWU*^50®O7 

syRojtsr, jra£tt*^30BOT5yirca 
4. -*mc* *Wr<tt»io. i2&sv^ii5H^rsy 
bl **»W)il**i^5H^rsy»4T^HcvE?i 

C0088] xeh-r^tf^^JBrL^HCvrsy 
HSWIi. #<*»HSTHjeL»4. «ilf. ±&<nv 

^'J-xy^Lfl*. Wifcf. 100-merOv-K 'J ^7*f- F 
*4>tttf>T* BWORl6tttii^(JWRft*v^±lH»^)) 

*lt<mc* nBS<ifcioo-«r*ftj:o^stv sa 

iBttWfcxtrh-7-fcHjeU *Lt»fcH«Sii 

fc««£*o*y ^7^u*f-K*^^ y-xy^<ofc 

[0089] HCV<D*Be3*l**y ^ W^Kt 77h' 
^^;PXi:cora^c7)K3S(;±oT. HCVtf) rjMtfcj (N 



Sfclc* *y*y;*?»0«3KS*ifcB[ 

-ouxonssul try^y^yy?-- tf£n-KU 
ftfcaffilttofc^. Hcv^y * y^s*^** tfrf 4 ? 

A^TIfiTft*. 02 8Ji. HCV^y ^V^K^Ji^F 

x^ynum^Lx^h. mux* mm. a 

"W) * ft ^ o h ^ >f y £ y ^rf- F Officii . 

[0090] *wawfciea3ii3tHcv^Ktti3 «ttx7 

7 h'^-f /u^cojt^$ jut* y ? >wwnims& > 

^z^om^mmmm^vimiPX^m\ zcr> 
mmz'ii. E?io«a* j *&<, ^LTSni-c, zoo 

if ^ F Fy -f » fe itX 

9f#4. Mitf. 7^t^-f;^OEi3i:lXNSl^WN- 

[0091] HcvE?»jofegistt<±4^. mm. Bm 

IHIiaBfiilR* 4 v« d * ;P^vP6tjUEc7) j: -5 
HCVxth-rfcHUTfflKtt-Cft^Wry-y 

v^wwrxKh-7 1 ***. «itf, ru-s^rf- 

vEWfe^tt^*^y^^»3&»ft»»8itfctt^ 

T*J>5. Mitf, *ffl«rflFW.722,84(>^; RiW^IM^ 
H!S175,261# ; gfcmitiM^ram259. 149^ ; Michelle^ 
(1984) Int. Symposium on Viral Hepatitis ; 
[0092] HCV/Jlft4tM4HCV/Jlfc:43|tf S— 3*6 
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HRWHBIti. THE VIRUSES: THE TOGAVIRIDAE AND FLA 
V I V I R I DAE (y'J- XH&Fraenke 1 -Conrat i> <fc lAlagne 
r\ §J§&chlesinger£ < fcy r Schlesinger, Plenum Pres 

s)+TRicefe(1986)(Zj:0. ft»S*VO*4. 77t'^ 
-f/U^VARNAI^ D|— 7l/*1$S«nRNAtlT* 

Kt?5fltrSCt#afe*tTV^. THE VIRUSES: THE T 
OGAVIRIDAE AND FLAVIVIRIDAE (5/ y-X«*Fraenkel- 
Conratfc ± lAfagner . 3£H&Schl esi ngerfc J: tfSch lesi 
nger, Plenum Press) 4>0)Roehrig (1986). *fJEE~f &HCV 

T^f-VfcL HCVc^E^xtrh-rSr^tfffliStTK'J 
HNS* ft*^tt«)UTOIB+r»aSfLf». *4^tt, 

Afwcttifc-rasjis. Sot, mbx\ 

[00 93] JJBtciaiT. NSltfMtt»^WV«l) 
*Ufc. Schlesinger£(1986) J.Virol. 60:1153. 

f-ytt, Mitf, ffl»iHCV^u^rf-K*iJ:lX/ft* 

fttC, -Oft^V^ilia±^TcOHCV^VV^K: 
E. NS1, C, NS2, NS3, HS4, fc<fctfNS5. £>£l*<±, * 



tt#JK±£«yi. *6^«i*;U-7U vJSSfcioTff^ 

$k *4W43#lfT'4M3KO [ Brown^. Nature 319:54 
9-550 (1986)] . r 79*/—T'<*9 9-0)}ioty^7y 

[0095] ^»f£#t LT ^Uttfta)^ 

L»*. ;:*>WH«i?L<i:Lfk **v*tty#v-A+ 
r*xbn-A % ^y-tyy. x?/-/U3? x 

9£;W--^U3fx;lr-D->f V7)V9\ Xthr-WDP). N- 
r-fe^;U-nor-i,7X;l^L-r^x;H)->f 7 771^ £ V 
(CGP 11637. nor-MDPh^). N-7tf/U7iM- 
7 ^ x/U-D->f 7 ^ 5 x / W,- 77- >-2- ( 1' -2* - ^ 
></U5 M ;l-sn-/y-fen-;I^3-t Ko^y^'J 
/U^^ x) -X*/U7 5 V (CGP 19835A. KTP-PE t ^> , 

n-XyS3l/-btjJ: ^ffl»aS*«^ 3 (MPL 
H-TDM+CWS)$:2%^X^rU'>/Tween 80aflSS+fc 
*trRIBI. 7yaA>hOtJ»ll Cl^y^rf-K 

*tJ:0»fe<l*, HCVtf5tftfl(tttoll**^j«Ktt 
[0096] Z<D77*>&. ttttfcj: 9. iiffl«i&T 

I if , -if y 7; Mr u y ^ y 3 ft h h y / y -fe 'J 
K^i i*«KWSrtt«««JiV* * y 7-*«*4<ifl 

L < 11 1 2 XO«HT*^a*«rt»6 WJfiSft. 
4. ttnJ6*W4, W^(fiSK»]^aco. ?yih-/K 
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m±. mm. mmm. mi tat. ar-t/k 

***^i»*<OJB!B*E0. *LT10%-955W). # 
4 L< J42556-709g«0«SS«#Sr*O . 

VWitf. «M*4v«yyBOTJ:SfcMML *4^ 
4 Ui*BKk£Z&<0<fc 3 3r*s*S£S. itPf V To 

t:/U7 5>\ MMf-/ura>\ 2-xf7U7$/x?y 
-/k h^f->?y, 7aZ?4y % d4*flSa»*» 
fe»WLf»4. 

[00 98] V9^v\t* «4«8»3«*l-*a«T, 

«tf0fd*t**f SiBESR^ffi*. fc<fcltf5friI-f4l?68P 
Ogfltt::flar*-4 . «4fc«fcSft4^lS4tojBI 

h&9f#4* 

[00 99] 77f-yii. mi3f44-^^vi-/PT\ 
J>4 v ^(4ISF4 L < \$mi&5-xiri;*-)VX'5-L'fth. 

JBBWtffv^ l^4*JifcSZ4*W-S:fr 

4. 

[0 1 00 3 ntX. (4tft&4i*<iOTO)ft^tta 
[0101] ±j£(0£ 3 fcLTIWSilfcjUHKttO* 

4. «LfclHto»60Jlit*. SUDEL. *LT&»]£) 
^(Cffi oTJ&a-f 4. HCVXth-:riC<tf 4tf'J7 

ft**x,T04»&* *y?o— *-/na*ii-f Ayr? 



XtitfSXh*). mUf. MayertJilfWalkera* (1987) 
IMMUNOCHEMICAL METHODS IN CELL AND MOLECULAR BIOL 
OGY (Acadenic Press. London) Sr»H. 

[0102] Hcvxeh-r^*tr4 : e/^n— rjuta 

Kbit:* 3*»i**WHaL»S. 'vf^y H-v 

£ i 4 * y 7 o-^yi4t*ftE*oHWWrife «fi < 

7Wx;ygV£7)j:o &(fi<0*£fc: J: o T i ffJS L 

f»4. WiJf. M.Schreier£>(1980) HYBRIDOMA TECHNIQ 
UES ; Hammerling^(1981). MONOCLONAL ANTIBODIES AND 
T-CELL HYBRIDOMAS ; Kennett£>(1980) MONOCLONAL ANT 
IBODIES; £#g3. 4fc, «BmflFS4. 341 . 761-9 ; 914, 
399,121-9 ; £4,427.783-9 ; £4. 444.887-9 ; £4,466.9 
179" ; £4,472.500-9 ; £4.491.632-9 ; XV. £4,49 
3,8909fc#H. HCVX t h -Tfctt LTSii S fifz-^ 

4 7\ xtb-rw, **>ttfcHLT*?y-->' 
^L»4. 

[0 1 03] HCVxUh-rtc*^N"4. #y?n— JvU 
£#JflT* 4 . 

[0 1 04] SHtm *?>f:r£{«i. ffil:Wtl,fS 

m&hm&t^ftmx>mxfoh. mm* Grzych 

(1985). Nature 316:74 ; MacNamara^>( 1984). Science 
226:1325, .Uytdehaagfe (1985), J.Inmrunol. 134:1225, 
i^m. Ztlb<Dft4T4*f4 7mm*£t:. NANBH 

[0105] HCV/Jlft 4 ^J4HCV/J7^)*y ^ ^ K 
87^ P^f - H » 4 v ^i* iitLhO* y ^v— SHRL 

»4. icoj?^u*f-K«, HevyyA^wyy^ 

XL. *LT. (*a*4l^iaft<0)»>-f/^«|»cOR| 
SK. (*»*4V^±«»<0)'>-f;l/xyyAOS^«r4 
«f8MtW=. *iJ:Vaa<0ffl*+O(**ft4^«aR 

K(3a»*4^»i»si*)fflorQ-rii. ry ^-f 

4^STJ>4. 6-^8fflOjr?U**FU. HBStcfigffl 
U#4^Srft0t§4^, *91(K12107^U^KO 
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[0106] zcox o%rv-7&&mimt izm 

(4, *M xaji^tettBttBt H v ^d 7 N L* 

4. Wilf. Maniatis.T.(1982) MOLECULAR CLONING ; A 
LABORATORY MANUAL (Cold Spring Harbor Press, Cold 
Spring Harbor, N.Y.)t, «Iil6<OlffFcOl(I*3&**S 

[0107] HRW£* HCV*VAEW14, flSftLfcffl 
WC^y— JSSdt(chiap infectious doses) (CI D) /ml CO 

fft&H* Enzo Biochemical Corporation^ 
TBio-Bridgej S/*f-M4* HEttSilTV^V^'-^U- 
dT-r 4 £ DNA7 n - 7Clft (ifltl £ & . ?-57 
>Ut** 5/* 9 U*f- YYv >A7 x y — if Srffiffl-f 

yfUi Lfc#'J-At A-f r 'J />( tf-y 3 y 

«. PCT^SF£iiiSNo. 84/03520. J^Rfflftlr&iam 
124.221-f fc»4ENAA>f 7'J ^ >f Hf-s/ 3 >7 •y-te'f #E 

ttSfU <l)*ir*f»£. B$8(ttU:*y 

7 U*f- RCffl*fW£-#^NA7D-7fc 7x- 

sVl/O*. ftWtWrfiMmM,5109(CU. tfe#ff 
«!1DNA£, tfy^Tr4^J:3*^A'fcifr^4rQ- 
7\ ^y-Affi^i^^rrn-rof-f^h^ 



[0108] ^ICM* U*fB4. ]MI+**W 

Hcvffi?i]$:^io,ooo-fg(2. id*>. m^wm/^uzm^t 

6IS£*tr. Villi. Saiki£><1986) Nature 324:16 
3. Mullis^^HHM*» f 683.195#, fcitfMullisfe 
O#BB*fr»4.683,202f-Ciett5ilfc*y > 5— fe> 

1^351317-077^ i5j:t/B*#llFaiSS-tS63-2603 

Tuz^z^xffikiximtz)tzimziitz^ 
fetter*. ttir^f-v-fcflfflLTv**. anucy 

[0109] ,Z*l£>07n-7<4, KBfr-y h+(cajg 
L»4. »Br*-/Mi. rn-^DNA^^. Tn-y 

izimtztiz. mcommz&giZtifzMM&xrfmz 

[0110] HCVtt*&*tfJll«^ ilXHCV/JlfeitfflCV 

/J7co^ y f - h ^cohcv^^Wx t h -r (c Ct 

ttfcft«^WfcRJ&f HCV/Jl^J;WlCV/J7^y^ 

^^m\m^z^w:\ zti^^m&n^mv 

xtrh-ri4. HtfeSv^iWSrS^-f/ux^y^rf- 

»4Hta3ili*y'<rf-H+t:-»fc:. ffffiLTtfi 

[Olll] ^-f/^tfaWBco^AyT-y-t^tt. 03i 
if. nr^;PXXtTh-rtc>«-S*y^n-+;Hji*. 
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[0 1 12] A/Tv-fe4 «07"n»o-/M± % Wi 
*4 7tf>7 7nh3-;Mi4fc, 

*^l±tfy^T*F03tWB«ratt. MM*. Witf* & 

r&S. *<nm±* ELiSA7-/-t-fcoJ:3^. t'srf-y 

[0 1 13] HSlWCfcL CLHCVtaf*:fflc0>fixy7'y-t: 

hv\t-?4 9u94 9-*7x )V<mWF> X 'J &it t - 
'J^fl/y?f7^ Iannobulon™i: LT^I^itT^ 

^y/l/y, JSttflitT-X. fcitfrnf^ VAt-X 

T'J>&, StiHKrflMi, Dynatech^OImmulon 1 " l7>f 

UVtT— X"C*9* CfUiPrecision Plastic BallTX 
*?^<Spec)tthlfS*U **^T»BS:frO*4. 

SWfcilWSJi*. 34W«Maw>J:$ 

4. 

[0114] Hcv*ify^rf-K*«a»*f*T'**-f 

7 »/ -fe A Ttt . *fflttlc«i£«rt£W»W?a & rX MS 



*0ifr'rcR»fc>f v**^-F 2ti&. ftti&mBfc 
[0 115] HCV^7 5h - ^>f;^^T;Wi. h*U*y 

miwrs^si* -refit -rs. c, m. &xxse 

T &NS5 ; tJiV, Jtt^fr^StSSn-Hf 6NS1) 

sec:? *ifcNANBH^«* , *s x vsst^sm^m^* 

[0116] jfifcicy ^ wt^a^fitlKttSWBi. «ffffi 

T^y ^ WN^S^SB^S: 3- H"f iHCVdOcDNAO* 
3R**^iaiHtt«r^^y-->^*Ci:fc:J:>5, {45 

th-7c0ffiffl2:^#&. wCO-iScOxtrh-rii. 

[0117] stsamtzmu * LT3a«j^sa^iK& 

^«B«Hr* -/ Hi . atD^gS+^OHCVx t: F -7 
£ JWfc)tf >j - H 6 V ^IHCVX t: h -7 

^Wn>Cti*. *LT7-y-fe>fOj5»fc ! fiaB«:fl!!^tSaS 

J: 3 S^SiHCV. ft & v ^UfltnKCVSQEO . 

*Jj:lfaa«r7-x-fe-fS**0-fe-yhS*tf. 

[0118] 3ra«liSfclEBLfcHCV/Ji*$J:lfflCV/J7^) 
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£jg:i S<lfcNANBH^ttBrl3it/*4^ttaiaK*ffl-e 

[0119] *BHtt*fc:iEaLfcHCV/Jl*5j:Wlcy/J7^) 
*7U*f-KEW1WB«i* *;hj!pfcJlfcJ;t«7EW#* 

-€-#U2Lh«jr ? U** FOEfl£^fc*«B7*n-7 
Ji. HCV<9cDNA5-f 75 U-^fcM^6cDNAE5!l£# 
«M-4fc»fcttfflL»S. ±ia^^n-y«cOcDNAi:S 

lc. J3lT(Ciei«'icDNAi:*'f Lfc»iL«:^<fiO*a 

NA^-f 77 y-*tiHW**iBiS*»'CAiarr**. 

nt h smtfrnn s *it nanbh £ £ t mm s tut . 

*^A*»(C#4L^: i*ife^)A^»i. HCV/J1. HCV/J7 
[0 120] HCVttW. NANBHc0H«cc0i4l?f^^. 

[0121] HCVtt^*6V^lfiiJR*#«^"*fcy>0# 

4U^fi. 4 J*y77 4-r<-£J:42n£-ej> 

^f*(C«£Sft4i^(ffi;t<f* Kurstak COENZYME I MM 
UNODIAGNOSIS. p.31-37£#83h #<ktfffi*£3d5* 

v*'SSK+lc*4*i»4. ttftti^^o-^/k *>4 

[0 122] ^-f;P^^^0y/AC0tt£i5. cDNA^^f 7 



y T *y -is A h 4 ^I4EL 1SA7 •/ Hr 4 tf) i 5 2r&S3*W7 
L/C7^7h , J-V- J .7;KiA^-C#-S>A^ HRWft 

[0123] }i%^±&a^«a{n^ffSM3yn 

+W4E.coli3WRt,SiatK:fltWSiiTV^. JK^iKffl 

mitt. TVty'JV^fhW^U VBtttfcft 
*-f**^oy«r*^r5XS HpBR322. fcitf* fit 
£BflHltt v-a - ft** 4 EJfJ * ^7"i§* OpUC 
<99-frt>tm2ti&. SAC 

fflSitSBSMIISOSOaiEJIIfctt. 0-y9 9v— <f(^ 

A (Change (1977). Nature 198:1056), hV7h7ry 
(trp)rn^-^-x>^xA(Goeddel^(1980) Nucleic 
Acid Res. 8:4057). fcitf. A-i*^P L 7n^-^ 
- J: V N iB fi? 'J # V - A^SB(4 (Sh i matake ( 198 
1) Nature 292:128). itXtrp^ilXlac UVSTn^- 
5^— ^EMttSlttS^W v KtacTn^-^-(De 
Boer£><1983) Proc.Natl. Acad. Sci .USA 292:128)^ 
£tl& . JJLbO^f- AttflfCE. col i tCJS-S-Lfe t* ^"C 
*i ; Bffli" BacillusJ»i»^iiPseudoiBonas 

[0124] Xttfflfifir±£tt. tSSyXfAtOBS 
ioJ:VW?LJSiafla^'S'4ili>. Saccharoayces cerevisi 
ae v Saccharomyces carlsbergensis. Klebsiela 1 act is 
fciimchia pastorisii. StHRWfcfflEfflSixSII 

TV^. »SC®^L7t:^^-«i. 2micron^SS!rai& 
jft (Broach £ (1983) Math Enz. 101:307). CEN3fccfct/AR 

■C4MrC»0, W^^TD^-^ - (Hess A> (19 
68) J.Adv.Enzyiie Eng. 7:149 ; Hoi land £>( 1978) , J.Bi 
ol.Chem. 256:1385) Sr**. Cil(C(i3 7 ;TX7 *^y 
-feU-h^f^-- tf(Hitzeman (1980), J.Biol. Chen. 25 
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5:2C73)***4*i4. Sfefc* BBfi^A* 
Ti>J:5=SrK¥f?it<i^(Holland (1981). J.Biol. Che 
■.256:1385) t>*4iltS4. «£#JB^J»^*tA 
14. /'J-tr^r^-ft H-37«7x-hft Hny-f 
— fc' (GAPDH)rn^-^-. J>4U4r/Lo-n-ft K 
nyt- if(ADH)S:HISL»*rnJ&-^- % mi GAP 
DHtc***4«5ffjfcflre. ^LT^WMUvfrfc 

0.551-t. Rfflt»lF4*»16,2W#. *J:tfR*HiMW* 
^mi64.556#(*0««ST1iC:il^^TS:##5c«i: L 

#«4. S»»T»larC*9. HeLa*ej&, f-+-f--X/\ 
AX^»IB*(CHO)ffl^. ^<h-^AX^-gK(BHK)ffl 

-feifc. S4Hff"C4Marr* *5 . Simian Virus 40(SV4 
0)(Fiers (1978), Nature 273:113). y*7XW3-~? 

*m/i^(psvk ttV^m^xcadv). fcjtx^s^t: 

n-vM;l-*(BPVh *»i5><oitf><OJ: SSr'MA'XT 

o*-*-a«*a*i4. imffinB(t4A. K¥<?±ft 
(4. saif-wan-ca*. tffi?us*s^*T^^(caL 

A^NANBVxtT h-7*£3- K-t^jaflJ^rE^ffii 
*fcfi«E-i-4EH«:**»4. 

VtffS*l4 [Mackett^. J. Virol. 49 : 857-864 (1984) 
i5j:tXDNA Cloning, Vol. 20) W 7*. IRL Press] . 
[0 1 27] JlIiT. *?4)\sXim\t. 
^^rACJ:0S4j«B+"C«aU»6. SummerfeJ: 
Wmi th(c J: 6 / 'C* jl n -f t Hl^- 6 #Eg«r 

-4 K^y?(4. A Manual of Methods for Baculovirus 
Vectors and Insect Cell Culture Procedures (Texas 
Agricultural Experiment Station Bulletin No. 1555) 



(cS£^£*HB<i, H±fi^>f;«fca3ttLfcllllBtli 

;^<92BIW««fc ! fi:4. SSSiifcfflifti^^^ 
14. IfflaSr&SfeStf. ««ie?t»»»*6fcAfc:tt 
fflL»4. iLS'^;l^rf-K£*^g^7U- 

*£1*&L"0*4. ££>&4tt$8i4. SiHith^cOMoKS; C 
el 1 . Biol . 3 : 2156-2165 (1983) . *S^tiLuckowtJj:lX 
SummersCDViroiogy 17:31-39 (1989) £#8B. 

[oi 28] mmmi±. ?-f/i*+&K>j* 

t4. #B»3*i4«±fcttfr*-4. «SWK9&*£ 

±4*ra<7>7gffE&«4H&£. ttfl^s^A&si^i 
SHk;UbV*>A"CO»aS:fflV^TV^* (Cohen (1972). P 
roc. Natl. Acad. Sci. USA 69:2110 ; Man i at is £(1982) , M 
QLECULAR CLONING ; A LABORATORY MANUAL (Cold Spring 
Harbor Press. Cold Spring Harbor. N.Y.)). H&O 
E0a^tCj:iBft^)»«l6»tt. HinnenM1978) Pro 
c. Nat 1 . Acad. Sc i . USA 75 : 19290*81:: J: 9 4 • 
E&Offi 0 J: 4 tS?UafflSa60^^IE^(4. Graham 
fcJzlXVan der Eb (1978). Virology 52: 546^ l> 

Jflvvt?fv*»4. 

[0 12 9] ^?*-<7)fliiSl4. S4»T&»*ttrtS* 

zti^co^^tix^mmcosm^izx^m^ 

imfcZtifz$k#TT\ tmt&ZttztOfrbtih. 
RJSSilfcilrfrH;. Methods in Enzymology (1980) 65:4 
99-560Kav^S*l4HRW35ffiKfl!oT. #»J7?y 
KJ>4^tir^o«-xcoy;U^*S^Srffl^T 
#KL»4. *T»5feflBOBSSBBffrl4. E.coli DNAtf'J 

*5~ cf i (^u^wmtfflt^ a£**«*fflrarr 

^xJf^U^KHUVK(dNTP)c01?ftT-C. 
JBfllL»4. S17^U7— tfC<0«tat4fefltfflL». 
JWKr 4 -*SDNAa^ t Jo*^r» S ii 4 . 
[0 130] 54 y-yaXi* »WK«r/N # -y7T-i3 

Tftfcil4 ; IM t »3feflK>54 ¥»3fe5a 

o54y-x 3 wcit^. atp*s j: tx u ^ar— *^=ar < 

T»tr. ^9f-WKtfy4y-i/3>®&mcr)-&tt 
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(BAP) h h t *tiff 7 J» 'J7*X7T^ — tfCffl. 

>a^ft(i, E.coii<oj:-3^a«J*7D--v^iB±fc 

[0131] x ) U ? \<>*& Kii, Warner (198 

4), DNA 3:401(3iettSilT^6J:aC §il*y^7 

if, 3 2p-ATPO£q£TT\ KBOiliWWWSrffl^T. 
*y*7U*?-K*7— fe'TMSa-r* w fc "C. 

0>Sr*tf* DNAE?iJ(i. Zoller (1982). Nuclei 

c Acids lte.lO:6487t!eaSitfc«tt1$S«3e»»* 

[0132] DNA:M 7? y-U. GrunsteinfcitfHogn 
ess (1975). Proc. Natl. Acad.Sci. USA 73:39610;frft£ 

tmssfu sett 5*1,- *LTA V 7r--crwwy 

m < ^ A 7 y 74 -If- ^ 3 >X?S<7)Bf H J; I/fflg^tt 

ifiaitsns^by v>?x>5/-fc:t(arr*. ffi^ 

X b y y£/'x vi/-ftftS:l!*t**y 

te4WI J: 9 £vv* ? U;*^ FJS±£*A,£7n-7fc: 

iS^%o v Mitf50X<?)*;^rSH^ffi^&. 7W\ 

^•j^t-i/gy^ 5 ,j M>-8tB*y=f*?u 
* ; w 7 y ^ -«f-y 3 ^m;oMt a 

7n-7<o{aH£§^$-££ ;7c^r^-ru-h±co 

[0133] ^jteftaSSfTr-W (ELISA)Sr. ffi 

if. 74 ?oru-h**^tt75**-/?;&-y7>ic 

HSU atth«fOOlk4>^A^-bU 



lffl(i^L^B«vgtt^^SWS^aaD. 
iOittet*. tt*LfclHiffitt(4. JS^L^fiittfiO 
[0134] fiUK£»j&*6 fcii. BB0O1*WWl#* 

[0 135] 
[Hte#JJ 

(SOfcflll ) £«O3Stt0«Cli* HCV/Jli>i^HCV/J7^iT 

7 U K EW«0 7 n - v S iiT v ^ . 

[0 136] ia|*OHCVb*y*vafcLTfflv^iifcj||i 
JOTCVfit*T*y-fe^"CBttT*ofc. ^^1^ 

^f4a^HCV#gfic£. HCV/Jlioj:l/HCV/J7kA* 
^^f^^l^M^^iiO^tCct oT^llS^ii^. Na 

tional Tokyo Chest Hospital 0£r?4<?>Tohru Katayama 

BUfc ixtc. ztiL><nm&. cioo-3 Hcvict 

•y -fe fc ^ 6 . 1 Afr^OJlliS36Wtt-C» 

[0137] &mmfrkmtoffwmt* tistMm 

tt^)^ [Bradley. D.W., McCaustland.K.A. . Cook E.H. , 
Schabl e. C . A. , Eber t , J.W.&i I/May nard . J.E. (1985) 
Gastroenterology 88 . 773-779] . <X(C, RNA5:. &{t 

JfcifJL [Maniatis T. f Fritsch.E.P. t fc J: t/Sambrook 
J. (1982) "Molecular Cloning: A Laboratory Manual", 
Cold Spring Harbor Laboratory. Cold SpringHarbo 
r] . *LT. SfetRaWWfFfc. 7xy-/l//?n 
o*;^aaa(CJ:-5taiRLfc [Berk,A.J.Lee.F.. Har 
rison.T.. Williams. J.i3j:r/Sharp.P.A. (1979) Cell 1 
7. 935-944] . 

[0138] HCVK07 7 HEMOC/E, E , E/NS 

(4. 37K^>f>'8J:tfu<03W)xy\D-7h7-f 
>f 7-<7)352*Bc7)fflli, xy^n-7H^-fyt^)S 
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E5«i. 

21S 5' CGTGCCCCCGCAAGACTGCT 3' 
J80A 5' CCGTCCTCCAGAACCCGGAC 3' 

I 0 1 3 9 ] EHSi077^ -e-offiWli, 
71S 5' GCCGACCTCATGGGGTACAT 3' 
J132A 5' AACTGCGACACCACTAAGGC 3' 

[0140] ms\<r>m$P>7y4 v-wUMii, 

127S 5' TGGCATGGGATATGATGATG 3' 
166A 5' TTGAACTTGTGGTGATAGAA 3' 

[0141] HSamW)??* v-^EJflli. 
464S 5' GGCTATACCGGCGACTTCGA 3' 
526A 5' GACATGCATGTCATGATGTA 3' 

[0142] NSSfWftor^ v-<0E5fll±. 
870S 5' GCTGGAAAGAGGGTCTACTA 3' 
917A 5' GTTCTTACTGCCC AGTT 
GAA 3' 

[0 14 3] Tyf-feV^r9^V— 1 6 6 A. 526AJ> 
&U2:911Atf)l /igSrlOJL-v hOieC9K3R(Biorad) 
CiDiT. *J§S*UfcRHA£aSfc LT*»fecDNABffr£ 

BflWHrVXr^ 71S. 12 

7S. 464S*4V^i870S<OljEi«*ftIifca. cDNABffrS: 

(HUfc [Saiki.R.K. . Scharf,S., Faloona.F.. Mullis, 
K.B., Horn G.T., Erl ich,H.A.;fc J:tfArnheiin,N. (1985) 
Science 230. 1350-1354] . 

[0144] PCRStCi -oTMBSilfccDNAKfr*^ 
#• I . pUC119^SmaI S5{J[Vieira, J.fc J; tfMessi j ng . 
J. (1987) Methods in Enzymology 153, 3-11] . hi^ 
<2?o--y^?;?-charomid 9-42 [Saito.I. tJj: 
l*5tark,G.(1986) Proc. Natl. Acad.Sci. USA 83:8664-86 
68] <7)f8£ttTJ>&charomid SB0)Sna&mi$LtZ 3 m3&t 

**1tr* ? o-y »«S J: < flBS Ufc. 
[0 1 4 53 (XM0I2 ) H*^»«»Jl*Jj:tf J7WPC 
RSKfrfe. C/E, E. E/NS1. J63fc J: 1^5^**1^*105 

[0 1 4 63 c/Em<o±m^comnt. jmmwi*6 
mitt. wmwBmn** imimfrt>mL 



1 3te*ft«iSSfiTV**J:?fc:* C/E. E. E/NS1, N 
S3fc «t * *l ^ *l<0 H ^ >f V (C O O T AIR L 3t . 

::*l£>Offl&l±, PCRr<0*i«+t:jiffat±t3tAl 
*feOfcLTKBHS#l»6 [Saiki,R.K.. Scharf.S., F 
aloona.F., Mullis, K.B.. Horn G.T.. Erlich,H.A.£i 
#Arnheim,N. (1985) Science 230, 1350-1354] . ffeO 

SKHtt, 1 A^«tS^cffi^^JftlSi(c 1 oKLbO'M ^ 
K u^UT'liSBT* 4 k o 3 fc <9T'J> * . 

[01473 zco&ZBmizt&fzMz. nwnziv 

H>iO 1# BUCKET* oT. yA*$>T?-y 

»*«IK>Mi4. £*ife*>f*ll»i. !A^)«*«rtW* 

f - H U^TJWC* £:ik 1/0*6. 
[0 148] Sfefc, 

EflWifctf^ftik. #^^EJiJ5r. HI 4-132 7 
tcl£KSiiTv^HCVi^jeSkitt2L/v:. H14-H1 
6Tli. J74Mtl^c/EjRW^BrW* % HCVifl«*fc:S 

L/C, 512/552T-92.8%^7^f-Kffl|SItt^ilA150 
/154T97. 4%<D7 5 7 KfflRtt £3rf 6 «I k jWSSJiT 
06. Hi 7H219TIA, JKOEhV-Y ^Bffrtt. H 
CVlfc»LT<i*»*cfiV^^U*f-Hffl|3Ittfe-J:r/rS 
-/KttHtt** **l«l76.2XfcJ:tf82.9X*t6C:k 

>^>lflfc»oTv^Jl#|l«|5^irWi. H2 0fc 
J:tfla2 1(c*S*iTv^J:dfc:. HCVifc#LT*t>iS 
V^fflHSr^-rS. *i-Cli. Jl^Jffil*«4, HCVKCWLT 
71 . 5%7 7 U^f - FWHttfc J: #73. 5%T 5 y BfflHtt 
Sr^f-r^. H2 2H224TU. JlcONS3H^>f VtfOBr 
frkHCViktoifclWSSii-Cv^. 7^u*f-HEWia 

^ffll«lttli79.8%T*AoT, ftMftfSWTzS® 
»Rtt«. TSyKT'179/194, **^*±92.2>6t*B 
Kl*. H2 5--H2 7T*{i. JlONSSEWkHCVlkBO 
«Rltt*«*S*lTV^. 84.3%^)7 7lx5f 

f-Hffil«Ittfcct#8 8. 7%^7 5/ifffi|plttS:^rT 

[0149] JJEWt0BcE«SiiT^4^^ 7-(i, 
Patent Microorganism Depo 
sitory, Fermentation Insti 
tute, Agency of Industria 
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1 Science and Technology 
at 1-3, Higashi 1 — chome Ts 
ukuba-ch i, Ibaragi- ken 30 
5. JapanlcSftSflTWC. ^^AhftttO 

fcfcfctt»3ivci>4. «E»^feJ:t«SIEH«4«lfc: 

[0 150] 3) HCV/Jl?o->-C*6Jl-151 

914, *»«W4JJEEaw*»*C-toT«ILfc. L 
*»L. #WcfflV^r5-f -7-«4. J159Si>J;^199AT' 
fcofc. * , J^T-<or5>fV-J159S*5«tl/ r 199AOS 
?|JI4. £lT(CSrf fcO"C*oT, ^ix^iiJl-1216±3J: 

J159S 5* AQ GCC CTG AAC TGC AAT GA 3* 
199A 5* AAT CCA GTT GAG TTC ATC CA 3' 
[0151] ?n-Wl-1519l4. 367*?U*?-K<OHC 

v cdnaejij ztumimmcos'mcoiztA, 

b'^mz&tf o T v vc . ZLXE m&<T> ? a - y Jl-121 
6fc31ffl«0*?l':tf-F#S£oTVv&. i<0««(C/£ 
**o T v 3 oo-f-ft-f iito ? a- y t4E?'Jite£$ *u 

fc. Jl-1216(0+mJli: LTS3iiTV*6)«0HCV cDN 

EW) =? - F £ *U> 7 S / KE9H #12 6 0 H2 6 2 tc* 
3<lT^*. S££* H6 0— Jl-1216k 
rnh^^rHCVl cDNAOJtKL»*ii«i:«0E5B<!0« 

-1216kHCVl cDNAfctf>Efc>«Htett* 5f 

[0152] Jl^^»^}t^SiXi)3T^^NSl^«^ 
^ItTWEWi, 06 3-B68fc:S3*vtVvc 
H+WiJlE?iJn-HSiiferSyi^%Sii 
X^b. HCVirnF;MrE^4>^fW4. Jio*? 
U**FE3^T^Wc^LT^&. *LTSHM411H 
OEMfcSL'O**. HCViroh^'frEW+fca-H 
S^ffiHTfcvvrsyKtt. HCVl^* FEW 

[0 1 53] Jl/1519 HCV cDNA£*3Tf 4?o-yfl:3 
flfc t> <0 (pSI-1519) (4 . DH5 a fcttft $ tlT V^TPatent 
Microorganisn Depository(c3FI£c*iVCV*5. 

[0 1 54 3 (HMSM4 ) HSVl(RW^|^ram318,216 

HO. it£<7>NS3-NS4|g«. «J:tflf®61-ES«a>6 
^C200-C100»#S:*O. Jl#l«l^ffl*>W«*PCR 
S6t;:J:->T*MBLfc. iOC200-C100H««. roF? 
>f 7*HCVlO3799*»fe5321^)ir^U*f"HS*0. ft* 
£\ Tvt \t7!/frm®i-hV VMS 

DS) (Maniatis(1982) . 1134) WffftTT^T-^-^A 

SSL*:. ♦^WS'fV-l^M, 40 •/ F CORNT- 



*. ^<t^5Etc i ^^a±>i^JSffiffiSr*025julK 

JEffi+TM F LT. RNA£HCV cDNA*4E2?L 

fc. ISS3<lfc«IW»feOHCVcDNA<0-fe^>yh^)li(i 
(4, ^7rD^V-^16-fflerT7>f -7-O^T-$rfflV^ 

Tfrofc. PCRtii(g$:3lHl(PCRI , PCRIK fcitfPCRII 
Dtf^T^SUfe. PCW»H^2ISIBi3J:^3llIB(PCRI 
D£tt. S^ro^PCRr^-f v-^^ffiv^. lEi 
^PCRKJB*tlWS*c«RL. -f-LT*fU^5-f-7- 

T50%m SI^PCRRJE(PCR I 

Stifc. «*«ll«Kffl^fcr5-f -e-J4. TEtC^L 

fc. Jl*Jltt^EM43lW)JlC200-3S:l»^T. <Iil£><7) 

r7-fv-(4. roh^>f 7HcviEW4*"C*r»t. 

[0155] NS3-NS4gQ r 5-1-1 j jg&Qtgil§fflg)T7 
PCRI 

511/16A (Hry^. HCVU01528#*»£tt**i?7U*f- 

5* AAC AGG QG CGT GGT C 3' 

511/16B (Tm^, HCV1^5260T»i?S5f^U5r 

*F**) 

5* AGT TGG TCT GGA CAG C 3' 
PCR II 

511/35A (-fey*. HSVl<O5057#*»£te4**?U;tf- 

5' CTTGAATTC TCG TCT TGT COG GGA AGC CGG CAA TC 
3' 

511/35B (TVf-bV^, HSV1C05233#T'»^I>7 7U 

5' CTTGAATTC CCT CTG CCT GAC GGG AOG CGG TCT GC 
3' 

PCR III 

511/35A (ttiNNH) 

VSNrc7 (Tyf-^yx^ HSV1^5804#T»fc*if ^t'* 
*F**?**> 

5' GTA GTG CGT GGG GGA AAC AT 3' 

[0 1 5 6 ] TNS1/E J ««!^«Bffl^r7-f 
PCRI 

J1(E2)3 H5Vl<W5»36»fett4*7^U*f-H 

4*cohcvs^ ; mmm>mz\±-T&tfi^xhi>) 

5' CTTAGAATTC TGG CAT GGG ATA TGA TGA TG 3' 
J1(E)4 (-ty*. HSVUO1087#*fcte£S*7U**F 
£3fcOHCVg5# ; f(ramffi(Ct4Ttt«g|V^Tft6) 
5' CTTAGAATTC TCC ATG GTG GGG AAC TGG GC 3' 

Jlrcl2 (Tm>X, HSVl<m995#r*fcb*7?U* 
5' CTTGAATTCC TAA CGG GCT GAG CTC GGA 3' 
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Jlrcl3 (TVttVX^ HSVl<D1941#mfo£*?U* 
f-Ki#-C*SHCV»# ; «ll»»3Ratil[(c«Ttt*gi^ 

5' CTTAGAATTC CGT CCA GTT GCA GGC AGC TTC 3' 
PCR II 

Jlrcl3 (MHKH) 

J1IZ-1 (-trVX, HCV»4HiHCV1^1641#A»4>«r44if 

5* CTTGAATTC CAA CTG GTT CGG CTG TAC A 3* 
J1IZ-2 (-feyx, HCV»4MiHCVl(01596#*»fett447 
?U**FA* ; «IIB»*»fflC(±T«36«giv^Tft&) 
5' TGA GAC GGA CGT GCT GCT CCT 3' 
[0 1 57] rns3-NS4j mi&<rX2DQ-C\00m&mc?>7 

PCR I 

J1C200-1 (-feyx. HCV1^3478#^4>tt£S;*?l^?* 
F*#"C*&) 

5' TCC TAC TTG AAA GGC TC 3* 

J1C200-3 (Tyftv^, nmmwmx'i&hh Z 9 \s 

*f-F*#T**) 

5' GGA TCC AAG CTG AAA TCG AC 3' 

Jlrc52 (T>**>A. HCV105853#T'»i?&7^ Vfc 

f-F63toOHCVa^ ; «IB8»SRafilLt:«Ta3&«5IV^Tft 

6) 

5' CTTAGAATTC GAG GCT GCT GAG ATA GGC AGT 3' 

511/16A mimm 

PCR II 

J1C200-2 HCVl^)3557#4*4tt447^U*f- 

5' CTTGAATTC CCC GTG GAG TGG CTA AGG CGG TGG ACT 
3' 

J1C200-4 (T^f-tV*. HCV1^4346^Ti&b&* ? V 
*i) 

5' CTTGAATTC TCG AAG TCG CCG GTA TAG CCG GTC ATG 
3' 

5H/35A me&iD 

Jlrc51 (T>+*yA. HCV105826*T|*;b**?M- 
i) 

5* CTTAGAATTC GGC AGC TGC ATC CTC CGG CAC 3* 
[0 158] lf1@$il^HCV cDNAIi. ?0--y^L2r 

v>TIffS£* to±tX/£7tl±7D--y/LT. EJHifc 

SLfc. E?»]&£l;L *KWfc«4ShyaBalai{J:lXAnes. 
J. Bacteriology 171:162 (1989)&Ett£flTVt& J; 0 

Tli. cDNA<0i»HI4 % lWBinWKtfttftLXfTbtl 

**3ic* r7-f7-coiocoaas:0ji8(ii», •» 

14, yr^^x^y^-^^-xsyatcioTE 



[0159] PCR8fe(CJ:47^y> F >J v^EWfcjefc 
ffl^Sr^V-STKfc:**. NSllBSffl : J112-l*$ 
JzWlrcl3(Sf#ifcEMfc£S*Vt^&) : JHZ-2. Jl 
rcl3(ja|^«rrflHgSilTV%6). C200-C100tf)N*ig 
«SL C200-C100^C5)Cffi^lS, fci^M-KWSS:** 
-T£NS3-NS4SiSffl : JlC200-2to±tXJlC200-7(C20CKl 

oo^ Nftffimmizm- &)&x ixjic2oo-4to x ixjigoo- 

6(C20O-aOO^C5feaBfR«(CJtt*) ; to±lX511/35Ato 
Xlfhe? 4(5-l-l»«fc*t"f *). J1C200-2. J1C20O-4. 
toJ;tX511/35A<7)E?lJ(i. fitietC^SilTV^ ; hep 4, 
J1C20O-6, to<klXJlC200-7OEyiJte. J31T*C«1". 

hep 4 (nmcosmm^iki hz? vtt f**?* 

«) 

5' TT GGC TAG TGG TTA GTG GGC TGG TGA CAG 3* 
J1C200-6 (HCV103875»*^tt4iif^U*^FA*0 

hcv&# ; MW«^WiT»*«g|v^r **) 

5* CTTGAATTC CGT ACT CCA CCT ACG GCA AGT TCC TT 
3' 

J1C200-7 (HCVl<03946»*^»4&Jf^W*f-H4*O 

5' CTTGAATTC GTG GCA TCC GTG GAG TGG CAC TCG TC 
3' 

[0160] TNS1 j <H& C200-C100^$to<fc t/5-1-1 

(4. *ft«lH6 9toJ:lXI27 0. *fclXfcEI7 1H2 
7 6fcSSS*iTV**. JlEfllfca-FSfiSTS 
yKtt, J1^7^W^f-HE^±tCiSSilTt^. Jl 
E?i] f: HCVl w n F 9 A 9 U *?* FEW t OSIi. 

fc*7U**FS:S*l/0>4). HCVltf)TDF^>f 7*E 

#f-F ^TfciR S iVCV * S . 
[0161] NSl^iS. C200-C100&«. to J: 1X5-1-1 
$OHCV cDNAfc^D-yfcLfc. ffi£NSl*Si£<9300bpto 
±l/230bp^BJr#£. fi±HBl01+T\ WSWfcA^IS 
^/<^^-co»HI*pGEM-3Zfc^n-vfl:LT. f LTA 
IWOObpfcLTATateTOLfc. RW^-Ji. tc 
*OpCEM-3Z^»J»J^-. ££&Aiap'S<£^ to J: IX 
E-ooliTOaKfcfMariBfi^fclWLTV^. HCV cD 
NABrfrU. SacItoJ:t«baI"CnoajLf»S. C200^N* 
aBiffr770bpt*frfSHCV cDNA$\ HB101T'pMlE£? o 
-XfcLT12?o->'£7*-n'U AW-770bp-Nfc LTAT 
CClcaFftLfc. HCV cDNA«. HaellfcJoT'*?*-** 

4K9ajUf»6. »4>n«:HaellKfrtt, 5'*SgtoJ:lX 
3 '^iStC^il^ixSOObpto ilX250bpiO<7 ?-DNA£-£ 
3"f*. 4?t:700bpcOC200cOC5|^gKfr(A^700bp-C)^ 
**"f *HCV cDNAfc, M13mpl0tC^D- Wfcl,Tffl±DH5 
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-700bp-N£>£ t AW-700bp-C t LT1990^9fl 11 B (CATC 
CfcJFftUfc. HCVl^)5-l-lfI«tC#LVUl*»4>^)HCVcDN 
A$r, n>191 RlSSfiCC^ a— WfcU * LTDHSa-F'* 

r-Vimi-r-foLX. Jl 5-1-1 1 LTATCC(C1990* 
WlllBfcSFftU:. HCV cDNAIi^r-xtEcoRIJOSl, 
Tf#fcfif#*. Jl 5-l-lfcJ:tXAW-700bp-N*-5^ttAW-7 
00bp-COg§£#Sfi;t ATCCtfO(301)881-2600C«BT'|SI 

[0 1 62] JbJe<9?n-Wfc3flfcfc<75ti, T>y# 

y^-fr*;uf-^-3i^^v3>(ATCC) s *it v > 

6. 

[0163] <HS£flI5 ) JMHiflWSSil* r NS 
lj fB«OEW*#^'f6HCV cDNA5>f75y-li* A- 

r Nsi j Hcvioro h ^-r rasiswi*)*** 

5 fi* y 9 *9 JJOBBtt^ f-*- xnmw 

Z9V*^YT~hh. HCV cDNAc01#@*3itJ f 2#gCO 
MO^J^cOr^V-te. *il^UH(£7*Sj;{/JHC68 
T'J>r>T. RNAig(iJlJfiLiR'C*o^;h]^{±, ?n- 
-V/UL *«WCIi. HanfcitfRuttercOGENETIC ENG 
INEERING, Vol.10 (J. K.Setlowfpj, Plenum publ ishing 
Co. J988)(r|^^nTV^^1£^J:oT^:$fut:. .1 

A7r-yC, lacZrnt-^— eOttSO^Ifilfc^n- 
Xtf 6. Z<7)%mz£->r ^ Jl RNA£*ff£HCV cDNA 
$\ A-gt22cONotiaffltIjfALfc. y4 77V-WZ 
r NSlj EM* s ffitt6wttt. Alx547 , n-rS:fflOT 

[0 1 64] H6 3Ha6 8tC*SilTV^««ttt20 
^l^^F^'S&^T, w*OfWft&»6TS<0 »"NSlj 
fflftOEJflli. PCRlgilgfflcor7>f LTAlx61i3<t 
t/Alx62fc:3giT. IMWTisy* h U -/?EW*£S 
fcJ:->TfcjeLfc. fcfefifcEaUi. H7 7*>J:r/[a7 
8fciR3*rO*S. (POWfitt. *?U;**H0>ttl93O 

$14, H6 9*J:t/ia7 0fc*3*i'Cv^EWt:t>*4 

fcfc&S. )A-gt22CDHCV cDNA^T^y-fcfc 
*fc«>; fcitf r NSlj WWBtoMBitVtfctlt: 

JHC 67 

5' GACGC GGCCG CaCC GTGTC CAGCG CGT 3' 
JHC 68 

5* CGTGC GGCCG CAAGA CTGCT AGCCG AGGT 3* 
ALX 61 

5' ACCTG CCACT GTGTA GTGGT CAGCA GTAAC 3* 



ALX 62 

5* AOGGA CGTCT TCGTC CTTAACAATA CCAGG 3' 
ALX 54 

5' GAACT TTGCG ATCTG GAAGACAGGG ACAGG 3' 
[0165] !E5fl«eS<lfc<B«43lW)Jl HCV CDNAC04 
OObp^ORfrfc . pGEK3zfc7 a- >fl:UTHB101tlB* L 
fc. HCV cDNA(4. SacItJitffibaKCioT^^^-*^ 

RoajLt**. ^^-(jH^o(»>p)-c3B«casiifca 

[0 166] r-zUSfUte. DNA54 77y-UL JlJflL 

aw»4o<-9fc. 7--/u$fi^7^^7U-(±JiyyA 

££«fcjbfc-ot#** HCV-Jl A gt22fcLT^SfL 
*. r-;U$flfccDNA5^^5ll-l±, lUBWJ^rOcD 
NA5^fr5 l J-cO-«Srr-/PLT-P<ofc. 

Ai»*fcftfcR»s<ifcr5^v-*»fe7>f 

tO<&ikfey«4. _blS<7)SS (directional )^n- 

-y^atcio-cissuc. zwyj-?-^ hcvko 

EW**"C*oT. JHC67*Jj:lXJHC68€:^-ev^. HC 
V cDNAS\ A-^t22cONotIg?{i(wSAL^. 7*-/U$il 
fccDNA5^f ^5 'J -HCV-Jl A gt22t4, ATCCfcSKSfL 
TV**. 

[0 167] (Hi&£56) B6 3HZ6 8fcSS*rO* 
SSWo±a^y 7 7 b** F<0»«OEJ!l£ft£L 
fc. C<0»«»i % HCV-l(H2 9-H5 9#H)«Ojf^U 

JlJ0l»*»fe»ajLfcBNA3&»4>HCV cDNA£33S3L, 
* LTPCRffifccfcoTHCV cDNAfc^lgLTE?!^^ 

[0 1 68] RANI4. rnr^-^Kfccktf Ft^U 
SD»"#-hy^A(SDS)T«HLfctt. ULiflOO/il^^a 

{tJLfc. Kfi*7xy-;u-^nn*/u^TliSajL. RN 
Afcx*y-;UTl«3*te. 

[0169] Jl4r«tti*<OHCV cDNASr, itJ85*fcRN 
ASrO.OlWOMeHgOHTSSttS^THBLfc ; lO^BffifflT 

■f7t:^(Csequester(Zjfli7t. S^tC, cDNA-g-^S— 

*a<o«fflcoa^*tjDi-c. 37x;-ci«ra>f yafa^ 

SL<: : 50mM Tris HC!. pH8.3. 75mM KCK 3mM MgC 

J 9 F 3 y 250pnol CO^COT Vf-fe V^c 
DNAr^ V«r25. 2500--^ h^)MMLVi£(Eim. SR 

TW-CTmia-f^A^-FU^. S2^)«[^Sffi^ 
*SrJaTt*Lfc : 14mH Tris HCU PH8.3, 68mM KC1, 
7. SmMgJKT^^— 3.5mM MgCI 2 , 2.8mM^f-^ 
U^f h-;U. 25i-> y h^DIW#y*5— * ifcitfi 
jl- FCORNT-- tfH. KJSi, a«?r95X:T'10irfSBia 
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[0 1 70] HCV cDNAS: „ PCRS 2EIffoT«BLfc. 
lEIBfcL 20ju]<9cDNAfi^*fflVVCffofc # PCR&JE 
ftftSOTtlSLfc : lOmM Tris HC1, pH8.3. 50mM KC 
L 1. 5mM MgCl 2 , 0.002%*?7*>\ *<r<Of**x^ 
^U*f-F3y>»2£)0inM. *3<fctf2.5o.- y h^Amplit 
aq. PCR^&jg-*M?;Pii, JaTfcSrffcfcOTfco 
fc:941ClflffiL STClflffiL TTCHHSK 40@*&9il 
Lfcft, 72 - C7#H. P0U0SS2I3B»i. PCRfflfc^WR 

PCR±Sl|@^l[Hia^M^^^«tC^$fL^ 

U*-±yb&* 7y^T-iVL09JL. ^LTPCRR 

JE^^2xg&. sox:*6(rctcSi.Tff->feja>Hi % * 

*WWi»lHB^J:3K:*«Lfc. POfcoSSiSBt;: 

ffl^fcT^V-HL ALX90i3j:t/rl4TJ)O^. PCRcT) 
»2EIB(3fflUfc7'9^V-ti. rl4*5j:tfpl4TAo 
fc. 

[ 0 1 7 1 ] HCV cDNAcO^«ffl^J;r/PCRSffl^r7^ 
r25 

5' ACC TTA CCC AAA TTG CGC GAC CTA 3' 
ALX90 

5' CCA TGA ATC ACT CCC CTG TGA GGA ACT A 3* 
rl4 

5' GGG CCC CCAG CTA GGC CGA GA 3' 
Pl4 

5* AAC TAC TGT CTT CAC GCA GAA AGC 3' 
[0172] PCRKflsfc^WMJU ^615b P CO{SS^ 
• Lfcfcfl>£*IIU ^LT&t&:: 3 2 P-ATP£ Jflivt. S 
anger CO yf^yf x-^-^-ya 



y^-7-kLX?32^Xm31im^rmtLt: ; 2*& 

fcL **<Offitt£«oT. Bst#U^5— tf(BioRad Cor 

y^RaJSOPCRSfljSOOng*^ 1 ^tgSrffl^Tffofc. 
[0 173] r^-f -7-P32(-ty^)*5j:lffl31(T^ 

•fe^Ni. HCViffi?ij<507 7U^H-l37 

P327"7 4 7- 

5' AAC CCG ac AAT GCC TGG AGA TT 3' 
R3ir5 'TV- 
S' GGC CGX CGA GCC TTG GGG AT 3' 
£,IT-X=A*>S^J±G 

toi74] 5'imnaiim»xvm& r =?rj wtm 

*?U*f-FBM^±t3SLT06. rn h ? 4 7HCV1 

Stem HcviSM+(c3-H$ft.*»*-&Tsy 

Ktt. HCVlEMOT(wiS$#lTV^6. 

[0175] ±!2<7)600bp(TC 600bp)OJlEJfl£rft«1- 
&HCV cDNAK*5\ pGEM3Z(C^n-WLLT. ?§±HB10 
lfcttfcLfc. HCV cDNABrfrliSacIiiJirAbal-CIROaj 
L»S. ;Wt ATCCfcfflESiiT^S. 

[0176] h&ftlCg^VvtPatent Microor 

ganism DepositorytlSKSilTV^ i><7). 

[0 177] 



§LfiJ& SJBJL5: »kb 

E. coll DBS/pSl-8791i BP-:89S 9/15/19*9 

<C©*u-ytt, J1©BS6 K> -< v ©U7bp*£flf 
E. coll BB101/p51-1216c 8P-ZS94 9/15/1989 

(CO* o - y «U JiOB/KSl K > «f v OJ51bp*^W+ 5) 
E. co 1 1 BB101/p01-4B5:d BP-2S95 8/15/1989 

(CO^n-yfl, Jl©BS3 K > 4 V <0 56lbp$ ft *T * & ) 
E. coll DHSo A>Sl-7Hc BP-26S7 11/1/1919 

(CO^n-yft, JIOBK/ 4 v® $80bp*ft*T-f *) 
L^tfiii DHJ« /pST-llc BP- 2 6 S S 1 1/1/lf S9 

(CO^o-y(i % J7CC/B K > -f y ©5S2bp*ft 4 ) 
B. coll PB5c /pil-1519 BPtOBl 8/10/90 



[0 17 8] mmztm^Kx\^xf<n^9 9-\t 

7xv#y*4 7#w*-ais9>>B>{kTa:). 1230 

1 Parklawn Dr., Rockville, Maryland 20852fcW£3 



[0 179] 
[«2] 
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TC-600BP 

f t- eoll HBlOl/pGEJUZ) 58313 
JH-400bp 

C E. coll BBl01/pGEM3Z> 58314 
AI-300bp 

C E. eoll BBiCi/pGEMJZ) 58312 
A»-770bp-B 

( E. coll HBlOl/pMlB) 55395 
Af-TOObp-C* * V> tt AI-70Obp-l 

f E. eoll DISo -F/yi3ipl0) 
Jl 5-1-1 

( B. eoll DBS a -F /HlSiplO) 
ECT-J1 A |t22 40884 



[0 180] CliX^c7)Si£!B!l(i^^g^flJffl(CSfifcSfL 

A^IBttli * *»fM3 J: i> b 

^IcSIWk LTWBSfu *ffflfcB»SfifcATOE 
[0181] 3tt4r1ffO£3E#afc»£tt£ 

[Hi ] J7 C/EF*>f y^Kfrwa-Haoay-feyir 

[H2] H10«ST*4. - 
[H31 H2«0«*T*4. 

[04] Jl EF^^fyoBrM-^a-Kfll^ay-t^x 

[las] m4<om?&z>. 

[H6] HSOBST**. 

[H7] Jl E/NSlK^^^IBffrOn-HfllOnv-feV 
[08] 07CO&&-C&&. 

[09] Jl NS3F-X-f XOK^On-Haoav-fey* 
xEMS:- »Sr 4 BIBf kit 

[BIO] H90«STft*. 

[121 1 3 01 QcomZVbZ. 

[01 2] Jl NS5K-?M ycOBrfr^3-Ha<03>-fcy 
•*\*EJ!IS\ S$:4Bffifrkk 

[0133 01 2 4. 



9/11/90 



9/11/90 



9/11/90 



9/11/90 



9/6/90 

[014] HCVIOH t F > -f VfiO * ? FEW b <9 
J7 C/Econy-fey^EWOffiHtt**-*", 

[01 5 3 Hl4<0ttSTft6. 

[016 3 01 5<0«&-CA4. 

[01 7 3 Jl E03ytmE?l^, HCVl^lilt F* 
-f 9 Vtt FEW k OffiHtt £5rJ\ 

[0183 H17<0«ST*4. 

[019 3 01 8<0tt&"C*4. 

[02 0 3 Jl E/NSloay-fev^EJilO, HCVi<7)Ht 
F> -f y<0* 7 U*^ FEHfc*>«Httfc jrT. 

[02 1 ] H2 0<OttS"Cft*. 

[02 2 3 Jl NS3c03y-bV-tXEW^, HCVl^RtF 
* A ye>? 9 F EH k ^fflH1±S:^-r . 

[02 3 3 H2 2<0«#T*4. 

[024 3 ,H2 3^«ST*i. 

[02 5 ] Jl NS5^>3y-fe>^EW*7). HCVl^Rt F 

> 4 y^07 ? v** FEW k tftfHHtt***.. 

[02 6 3 H2 5«oa&T*4. 

[027] 026?>8&T'J>4. 

[02 8 3 HCVl^y^fiOlt«y/AflBtS:^-r . 

[02 9 3 HCVlO0lfl ? 7 7!/**FEM£iR'*\ 0T* 

^U*f-FliT-f^co»WR3*irv^. 
[03 0 3 02 9<oa#T'£4. 
[03 1 3 03O<O&£T£>£. 
[03 2 3 03 l<oa£T'J>4. 
[03 3 3 03 2CO&&TA*. 
[0343 033£)&£T'J>4. 
[03 5 3 03 4tf>&§T'J>4. 
[03 6 3 03 5tf>a&T'i&4. 
[03 7 3 03 6<7)a&T*£>4. 

[0383 m3i<m&x-bh. 
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[133 9] H38<0«&T**. 
[04 0] 039?)g^T*£. 
[04 1] 04OO«S"C**. 
[H4 21 H4 14>«ST*5. 
[04 3] H4 24>tt&T*>&. 
[04 4 3 B4 34)«&T**. 
[04 53 044<Ott*"C*S. 
[04 63 H4 5^«5ST*6. 
[04 73 H4 6 4>tt*T*4. 
[04 83 H4 7<0«ST**. 
[04 93 H4 8(0«ST*6. 
[05 03 H4 90ttS"C*6. 
[05 1 3 H5 0OttST*S. 
[05 23 125 1<0«ST*S. 
[0533 H5 2*)«*T**. 
[0543 H5 3<0«ST*&. 
[05 53 H54<oaST*6. 
[0563 055O&£"C*6. 
[05 7] 056<9&£T-&£. 
[0583 H57**Sr*4. 

[05 9] ass^as-ca*. 

[0603 HCVl^O^ tM>( ? U ^ FEW fc it 
Jl NSK0F-X4XJ1 1519)<0Bffr^3-Kfl[O 
ny^y^EWS^-f . S4>*c* -fCtn-FSfi* 

[06 1 3 H6ooasr*4. 

[06 2 3 06 loas-cft*. 

[0633 HCVICO |3| t F > 4 V ? U *f- HEM fc It 



[064 3 H6 3<0ttST*i. 
[06 5 3 H640**T**. 

[06 6 3 06 5<Ojg§T*J>£. 
[06 71 

[06 81 H6 70«*Tft4. 

[06 9 3 ISJMH4T^SiifcJl<0NSl K*-f 

F^M y<ojr - FSJ«J*3J:lfflCVifcJ: WlEWtc 

n-FSftirsyBteSrr. 

[07 0 3 H6 9<0tt£T**. 

[07 13 J10NS3-NS4 F> 4 ^<0C200»«O3- F0[ 

yo* 7 U** FEW SfcC. EM+fc3-F 

[07 2 3 07 ltf«*tftS. 
[07 31 H7 2W«*"C**. 
[074 1 H7 30«6r*i. 
[0751 07 4<O&#T'J>&. 
[0761 075^adTJ>4. 
[07 7 3 HiS0y5t'^$tut!JlONSlF^>rycO3 
-F«03y-ty9"^EJ>J*5tt. Sfcfc* HCVlcOlnlt 
F*4 yo*?l^FEW£5rf. Sfcfc* EJfl+fc 

3-FS*i*7sy»t>ar*\ 

[0781 077coa§T'A4. 

[07 9] juo#SKF*4 y*sJ:V3 7F-?<^y^)3 
-Faony-feyirxEMSarf. Sfcfc, Hcvicoi^t 

ft*7$ 

[08 0] 07 9^a^T**4. 



[033 



[063 



J7 



J7 



Ale Asp Leu Met Gly Tyr Xle Pro L«u 

481 GCC GAC CTC ATG GGG 7AC ATT COC CTT 

c c 

e b 



Val Gly Ala Pre Leu Gly Gly Ala Ala 
508 GTC GGC GCC CCC TTA 000 GCC GCT GCC 



486 



51S 



Thr Val Gin Asp Cy» Asn cys Ser lie 
ACA GTA CAG GAC TGC AAC TGC TCA ATC 



Tyr Pro Gly Hla Val Sar Gly His Arg 

TAT CCC GGC CAC GTA TCA GGC CAT CCC 

T 
c 



J7 



535 



Arg Ala Leu Ala His Gly 
AGG GCC CTC CCA CAT GGT 



542 



Met Ala Trp Asp Bet Met Mat Asn Trp 
ATG GCT TGC GAT ATG ATG ATG AAC TGG 



[0273 



569 



Ser Pro Thr Ala 

TCG CCC ACC CCA 



Jl 
HCV1 



413 



Lya Gly Lya Tyr Leu 

TGT GGC AAG TAG CTC 



[06 2 3 



HLJto*ft-F*» T*/****? t Gly-Ala-Pro-Ser-Tbr, 
Asp**€lu, Asn-Gln, 

Aug-Lyi-Bim, Leu-Ilo-Val-Ket , Phe-Trp-Tyr. 



(28) 



ftHPF9-l 8 728 5 



[HI] 



l®2) 



J7 

#4. 

10 



ACCCCACTAGTGTTCCGTCCCGAAAGGCCTTGTGGT 



Arg Lys Thr 3er Glu Arg sar sin Pro 
J7 238 AGO AAC ACT TCC GAG CGG TOG CAA OCT 

A 
b 



J7 37 ACTCCCTGATAGGCTGCTTGCGACTGCCCCGGGAGG 

Mat Ser TTir Asn . 
J7 73 TCTCGTAGACCCTCCATC ATG AGC ACA AAT 

Pro Lys Pro Gin Arg Lys Thr Lys Arg 

J7 103 CCT AAA CCC CAA AGA AAA ACC AAA CGT 

T G 
b 1 
Arg 

Asn Thr Asn Arg Arg Pro Gin Asp Val 

J7 130 AAC ACC AAC CCT CGC CCA CAG GAC GTT 

C 
b 



J7 



J7 



J7 



265 



Arg Gly Arg Arg Gin Pro II* Pro Lys 
CGT GGA AGG CGA CAA CCT ATC CCC AAG 



J7 



Ala Arg Arg Pro Glu Gly Arg Thr Trp 
292 GOT CGC CGG CCC GAG CGC AGG ACC TGG 



Ala Gin Pro Gly Tyr Pro Trp Pro Leu 
319 CCT CAG CCT GGG TAT CCT TGG CCC CTC 



Tyr Gly Asn Glu Gly Leu Gly Trp Ala 
346 TAT GGC AAT GAG GGC TTG GGG TGG GCA 

A 
to 
END 



J7 



J7 



Lys Phe Pro Gly Gly Gly Gin lie Val. 
157 AAG TTC CCG GGC GGT GCT CAG ATC GTC 

T T 
1 *> 
Leu 



Gly Cly Val Tyr Leu Leu Pro Arg Arg 
184 GGT GGA GTT TAC TTG .TTG CCG CGC AGG 

A 

to 



Gly Trp Leu Leu Ser Fro Arg Gly Ser 
J7 373 GCA TGG CTC CTC TCA CCC CGC. CCC TCT 



Arg Pro Ser Trp Gly Pro A an Asp Pro 
J7 400 CGG CCT ACT TGG GGC CCC AAT GAC CCC 

T C 
c b 
Thr 



Arg Arg Arg Ser Arg Asn Leu Gly Lye 
J7 427 CGG CGT AGG TCG CGT AAT TTG GGT AAG 



J7 



Gly Pro Arg Leu Gly Val Arg Ala Thr 
211 GGC CCC ACC TTG GGT GTC CGT GCG ACT 



im8] 



Val lie Asp Thr Leu Thr cys Gly Phe 
J7 434 GTC ATC GAT ACC CTT ACA TCC GGC TTC 

C 
1 

Leu 



Gly His Val Thr Ser Thr Leu Thr Ser 
Jl 205 GGC CAC GTC ACC TCT ACA CTC ACG TCC 

T G 
c 1 
Ala Jl 



Leu Phe Arg Pro Gly Ala ser Gin Lys 
Jl 232 CTC TTT AGA CCT GGG GCG TCC CAG AAA 



lie Gin Leu Val Asn Thr Asn Gly Ser Jl 
Jl 259 ATT CAC CTT CTA AAC ACC AAT GGC ACT 

TC T 

ii 1 

Ser Leu Jl 



Thr Pro Leu Leu Tyr Arg Leu Gly Ale 
518 ACG CCC CTG CTG TAT AGG CTA GGA CCC 

A 

Arg(-) 



Val Gin Amn Glu Val Thr Leu Thr His 
545 GTC CAG AAT GAG GTC ACC CTC ACA CAC 



Pro Zle Thr Lys 
572 CCT ATA ACC AAA 



Trp His lie Asn Arg Thr Ala Leu Asn 

Jl 286 TGG CAT ATC AAC AGG ACT GCC CTG AAC 

T 

9 



Cys Asn Asp Ser Leu Gin Thr Gly Phe 
Jl 313 TCC AAT GAC TCC CTC CAA ACT CGG TTC 



Leu Ala Ala Leu 
Jl 340 CTT GCC CCG CTG 



[HI 6] 



Ala Asp Leu Met Gly Tyr Zle Pro Leu 
J7 481 CCC CAC CTC ATC GCG TAC ATT CCC CTT 
RCV1 A C 



Val Gly Ala Pro Leu Gly Gly Ale Ala 
J7 508 GTC GGC GCC CCC TTA GGG GGC GCT GCC 
HCV1 TCT A 



Arg Ala Leu Ala His Gly 

J7 535 AGG GCC CTG GCA CAT CGT 
HCV1 G C 



(29) 
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[B4] 



[B5] 



ji 

ID - > 

29 



Pro Leu Val Gly Ala Pro Leu Gly Gly 
T CCC CTC GTC GGC GCC CCC TTA GGG GGC 

C 
d 
Ser 



XI a Ala Arg Ala Lou Ala His Gly Val 

GCT GCC AGG GCC CTG CCA CAT GGT GTC 



245 



272 



Val Ila Ket Kis Ala Pro Gly Cya Val 
GTG ATC ATG CAT GCC CCC GGG TGC GTG 



Pro cya val Arg Glu Asn Asn ser Ser 

CCC TGC GTT CGG GAG AAC AAT TCC TCC 

C 
d 



56 



Arg val Leu Glu Asp Gly Val Asn Tyr 
CGG GTT CTG GAG GAC CCC GTG AAC TXT 



299 



Arg cym Trp Val Ala Leu Thr Pro Tnr 
CGT TGC TCC GTA GCG CTC ACT CCC ACG 



83 



Ala Thr Gly Asn Leu Pro Gly Cys Ser 
CCA ACA GGG AAX TTG CCC GGT TGC TCT 



326 



Leu Ala Ala Arg Asn Ala Ser Val Pro 
CTC GCG GCC AGG AAT GCC AGC GTC CCC 



110 



Phe Ser He Pho Leu Leu Ala Leu Leu 

TTC TCT ATC TTC CTC TTG GCT CTG CTG 

A T 

g * 



35a 



Thr Thr Thr Leu Arg Arg Hie Val Asp 
ACT ACG ACA TTA CCA CCC CAC GTC GAC 

G 

d 



137 



Ser Cys Leu Thr lie Pro Ala Ser Ala 
TCC TCT TTG ACC ATC CCA GCT TCC GCT 



380 



Leu Leu Val Gly Thr Ala Ala Phe cys 
TTC CTC GTT GCG ACC GCT GCT TTC TCC 



164 



Tyr Glu Val Arg Asn Val Ser Gly lie 
TAT GAA GTG CGC AAC GTG TCC GGG ATA 



407 



Ser Ala Met Tyr Val Cly Asp Leu Cys 
TCC GCT ATG TAC GTC GCG GAT CTC TGC 



191 



Tyr Kis Val Thr Asn Asp cys ser Asn 
TAC CAT GTC ACA AAC GAC TGC TCC AAC 

T 

d 



434 



Gly Ser Val Phe Leu lie ser Gin Leu 
GGA TCT GTT TTC CTC ATC TCC CAG CTG 

T 

d 



218 



Ser Ser lie Val Tyr Glu Ala Ala Asp 
TCA AGC ATT GTG TAT GAG CCC GCG GAC 



461 



Phe Thr Phe Ser Pro Arg Arg His Glu 
TTC ACC TTC TOG CCT CGC CCC CAT GAG 



[HI 3] 



[024] 







ABp 


Leu 


Pro 


Gin 


lie lie Glu Arg Leu 






Ala 


Tyr 


Gin 


Ala 


Thr val 


Cys 


Ala Arg 


Jl 


224 


GAC 


CTA 


CCT 


CAG 


ATC ATT GAA CCA CTC 


Jl 


416 


GCA 


TAC 


CAA 


GCC 


ACA CTG 


TCC 


GCC 


AGG 
















HCV1 




G 








c 




T 








His 


Gly 


Leu 


Ser 


Ala Phe Ser Leu His 






















Jl 


251 


CAT 


GGT 


CTT 


ACC 


GCA TTT TCA CTC CAT 






Ala 


Lys 


Ala 


Pro 


Pro Pro 


Ser 


Trp Asp 
















Jl 


443 


GCT 


AAG 


GCT 


CCA 


CCT CCA 


TCC 


TGC 


GAT 
















HCV1 






C A 


C 


T 


C 






C 






Ser 


Tyr 


Ser 


Pro 


Cly Glu Tie Asn Arg 








sin 














Jl 


278 


ACT 


TAC 


TCT 


CCA 


GGT GAC ATC AAT AGC 








































Gin 


Net 


Trp 


Lys 


Cys Leu 


lie Arg 


Leu 






val 


Ala 


Ser 


cya 


Leu Arg Lys Leu Gly 


Jl 


470 


CAA 


ATC 


TGC 


AAC 


TCT CTC 


ATA 


CCC 


CTA 


Jl 


3 OS 


GTC 


GCT 


TCA 


TGC 


CTC ACG AAC CTT CCC 


HCV1 




C 








T G 


T 


C 


C 






Val 


Pro 


Pro 


Leu 


Arg Val Trp Arg Bis 






Lys 


Pro 


Thr 


Leu 


His Gly 


Pro 


Thr 


Pro 


Jl 


332 


GTA 


CCA 


CCC 


TTG 


CCA GTC TCC ACA CAT 


Jl 


497 


AAC 


CCT 


ACC 


CTG 


CAC GCG 


CCA 


ACC 


CCC 
















HCV1 






C 


C 


C 


T 




A 








Arg 


Ale 


Arg 


Ser 


Vel Arg Ala Lys Leu 






















Jl 


359 


CGG 


GCC 


AGA ACT 


CTC CCC GCT AAC CTA 






Leu 


Leu 


Tyr 


Arg 


Leu Gly 


Ala 


Val 


Gin 
















Jl 


524 


CTG 


CTC 


TAT 


AGO 


CTA GGA 


GCC 


CTC 


CAG 
















HCV1 






A 


C 


A 


G C 


T 


T 








Leu 


Ser 


Gin Gly 


Gly Arg Ala Ala Thr 






















Jl 


386 


CTG 


TCC 


CAA 


GGC 


GCC ACC GCC GCC ACT 






























0 










Asn 


ClU 


Val 


Thr 


Leu Thr 


His 


Pro 


He 










9 






Jl 


551 


AAT 


GAC 


CTC 


ACC 


CTC ACA 


CAC 


CCT 


ATA 










Gin { 


;-) 




KCV1 






A 


A 




G G 




A 


G C 




















lie 










Val 






Lya 


Gly 


Lys Tyr 


Leu 






















Jl 


413 


TCT 


GCC 


AAC 


TAC 


CTC 






Thr 


Lys 




























Jl 


578 


ACC 


AAA 















HCVl 



taeatcatgacatgcatgte 



(30) 
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l®7] 



l®9] 



ji 



Asn Trp Ser Pro Thr 
AAC TGG TCG CCC ACC 



ser 
C TCX 



OA 



Ala Ala Leu val val Sar Gin Leu Leu 
Jl 16 CCA GCC TTA CTG CTC TCG CAC TTA CTC -\ 

Hi 



Arg I la Pro Gin Ala Val Mat Asp Mat Jl 
Jl A3 CCC ATC CCA CAA CCT CTC ATG CAC ATG 



Val Ala Gly Ala His Trp Gly Val Leu Jl 
Jl 70 GTG GCG GGC CCC. CAC TCG GGA CTC CTA 

G 
1 



Jl 

ML 

70- > 

£<t IT- ft* 



Val lie Asp Cys Asn Thr Cys Val Thr 
GTG ATC GAC TGT AAC ACA TGT GTC ACT 



• cln Thr val Asp Pha Ser Leu Asp Pro 
32 CAG ACC CTC GAT TTC AGC TTG GAT CCC 



Thr Phe Thr I la Glu Thr Thr Thr Val 

59 ACC TTC ACC ATC GAG ACG ACG ACC GTG 
G 
c 

Ala 



Ala Gly Lou Ala Tyr Tyr Ser Met Val 
Jl 97 GCG GGC CTT GCC TAC TAT TCC ATG GTG 

A 

i 



Gly Asn Trp Ala Lys Val Leu lie Val 
Jl 124 GGG AAC TCG CCT AAC CTT TTG ATT GTG 



Met Leu Leu Phe Ala Gly Val Asp Gly 
Jl 151 ATG CTA CTC TTT GCC GGC GTT GAC GGG 



His Thr Arg Val Thr Gly Gly val Gin 
Jl 17 B CAT ACC CGC GTG ACG GGG GGG GTC CAA 
AG A 
gg i 

Ser 



Pro Gin Asp Ala Val Ser Arg Thr Gin 

Jl Be CCC CAA GAT GCG GTT TOG CGC ACG CAG 



Arg Arg Gly Arg Thr Gly Arg Gly Arg 
Jl 113 CGG CGA CGT ACG ACT GGC AGG GGC AGG 

Arg Gly lie Tyr Arg Phe Val Thr Pro 
Jl 140 AGA GGC ATC TAT AGG TTT GTG ACT CCA 



Gly Glu Arg Pro Sar Ala Wat Pha Asp 
Jl 167 GGA GAA CGG CCC TCG GCG ATG TTC GAT 



Sar Ser val Leu Cys Glu Cys Tyr Asp 
Jl 194 TCT TCG GTC CTA TGT GAG TGT TAT CAC 



Ala Gly Cvs Ala Trp Tyr Glu Leu Thr 
Jl 221 CCG CCC TGT CCT TGG TAT GAG CTC ACG 

A 
e 

Gly(-) 



[0281 




NS4 I 



NS5 



-COOH 

ZD 



345nl 1050nt l953ot 30l8nt 



495QD1 



6297nt 



(31) 
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[910] 



[Bl 2] 



ji 



ji 



ji 



ji 



ji 



ji 



ji 



ji 



ji 



Pro Ala Glu Thr Scr Val Arg Leu Arg 
24B CCC CCT GAG ACC TOG CTT AGG TTG CGG 



Ala Tyr Leu Asn Thr Pro Gly Leu pro 
275 GCT TAC CTA AAT ACA CCA CGG TTG CCC 



Val Cya Gin Asp Bis Leu Glu Phe Trp j± 

302 GTC TGC GAG GAC CAT CTG GAG TTC TCG 



Glu Ser Val Phe Thr Gly Leu Thr His ji 
329 GAG AGC GTC TTC ACA GGC CTC ACC CAC 



lie Asp Ala His Phe Leu Ser Gin Thr 

356 ATA GAC GCC CAC TTC TTG TCC CAG ACT 



Leu Tnr 
C CTC ACC 



Lye Gin Ala Gly Asp Asn Phe Pro Tyr 
383 AAG CAG CCA GCA GAC AAC TTC CCC TAC 



Leu Val Ala Tyr Gin Ala Thr val Cyn 
410 CTG GTA CCA TAC CAA GCC ACA GTC TCC 



Ala Arg Ala Lye Ala Pro Pro Pro Ser 

437 GCC AGG CCT AAG GCT CCA CCT CCA TCG 

C 
a 

Ala(-) 



Trp Aap Gin net Trp Lye Cys Leu He 
464 TGG GAT CAA ATG TGG AAG TGT CTC ATA 



Arg Leu Lya Pro Thr Leu Hie Gly Pro 
491 CGG CTA AAG CCT ACG CTG CAC CCC CCA 

G 



Ala 



Jl 



Jl 



Jl 



Jl 



Jl 



Jl 



8 



35 



62 



69 



Jl 



Arg Asp Pro Thr Val Pro Leu Ala Arg 
OCT GAC CCC ACC GTC CCC CTT CCC CGG 



Ala Ala Trp Glu Thr Ala Arg His Thr 
GCT CCS TGG GAG ACA GCT AGA CAC ACT 

C 



9 

Thr(-) 



Pro val Asn Sar Trp Leu Gly Aen He 
CCA CTC AAC TCC TCG CTA GGC AAC ATC 



He Met Tyr Ala Pro Thr Leu Trp Ala 
ATC ATG TAT CCG CCC ACT TTG TGG GCA 
T 

g 

Ile(-> 



Arg Met He Leu Mat Thr His Phe Phe 
116 AGG ATG ATT CTG ATG ACT CAC TTC TTC 



Ser lie Leu Lau Ala Gin Glu Gin Leu 
143 TCC ATC CTT CTA GCC CAG GAG CAA CTT 



Glu Lya Ma Leu Asp Cys Gin He Tyr 
170 GAA AAA GCC CTG GAT TGT CAA ATC TAC 



Gly Ala Cys Tyr Ser He Glu Pro Leu 
197 CCG GCC TGT TAC TCC ATT GAG CCA CTT 



(32) 



WBBT9-1 8 7 285 



[014] 



[HI 5] 



J7 
BCV1 



J7 
HCVI 



J7 
HCVI 



1 ACCCGAGTAffrGTTGGGTCCCGAAAGGCCTTGTGGT 



37 ACTGCCTGATAGG<,It«LTT<.CGA 6 TGCCCCGGGAGG 



Mat Ser Thr Asn 
73 TCTCCTACACCGTCCATC ATG ACC ACA AAT 

c g 



J7 
HCVI 



J7 
HCVI 



J7 
HCVI 







Pro 


Lys 


Pro 


Gin 


Arg 


Lys 


Tbr Lys Arg 




J7 


103 


CCT 


AAA 


CCC 


CAA 


AGA 


AAA 


ACC AAA CGT 




HCVI 








T 




A 




A 
















Lys 




Asn 


J7 


















*** 


HCVI 






Asn 


ThX 


Aon 


Arg 


Arg 


Pro 


Gin Asp Val 




J7 


130 


AAC 


ACC 


AAC 


CGT 


CGC 


CCA 


CAG GAC GTT 




HCVI 
















C 






















J7 




















HCVI 






Ly* 


Phe 


Pro 


Gly 


Gly 


Gly 


Gin He val 




J7 


137 


AAC 


TTC 


CCS 


GGC 


GGT 


GGT 


CAG ATC GTC 




HCVI 










T 


C 




T 






















J7 




















HCVI 






Gly 


Gly 


val 


Tyr 


Leu 


Lea 


Pro Arg Arg 




J7 


184 


GGT 


GGA 


GTT 


TAC 


TTG 


TTG 


CCC CGC AGG 




HCVI 
























Gly 


Pro 


Arg 


Leu 


Gly 


val 


Arg Ala Tbr 


J7 


J7 


211 


GGC 


CCC 


AGG 


TTG 


GGT 


GTG 


CGT GCG ACT 


HCVI 


HCVI 






T 


A 








C G 








Arg 


Lys 


Thr 


5er 


Glu 


Arg 


Ser Gin Pro 


J7 


JT. 


238 


AGG 


AAC 


ACT 


TCC 


GAG 


CGG 


TCC CAA CCT 


HCVI 



Arg Gly Arg Arg Gin Pre He Pro Lys 
265 CGT GGA AGG CGA CAA CCT ATC CCC AAG 
A T A T G 



Ala Arg Arg Pro Glu Gly Arg Thr Trp 
292 CCT CGC CGG CCC GAC GGC AGG ACC TGG 
T 



Ala Gin Pro Gly Tyr Pro Trp Pro Lau 
319 GCT CAG CCT CGG TAT CCT TGG CCC CTC 

C C 



Tyr Gly Asn Glu Gly Leu Gly Trp Ala 
346 TAT CGC AAT GAG GGC TTG GGG TGG GCA 

GC G 

cy» 
*** 



Gly Trp Leu Leu Ser Pro Arg Gly Ser 
373 GGA TGG CTC CTG TCA CCC CGC GGC TCT 

T T 



Arg Pro Ser Trp Gly Pro Asn Asp Pro 
400 CGG CCT ACT TGG GGC CCC AAT GAC CCC 

C CA 

Tbr 
*** 



Arg Arg Arg Ser Arg Asn Leu Gly Lys 
427 CGG CGT AGG TCG CGT AAT TTG GGT AAG 

C 



Val lie Asp Tbr Leu Tbr Cys Gly Phe 
454 GTC ATC GAT ACC CTT ACA TGC GGC TTC 

G 



HCVI 



[02 13 



Jl 208 
HCVI 



His Val Thr Ser Thr Leu Thr Ser Leu 

CAC GTC ACC TCT ACA CTC ACG TCC CTC 
ACT GTG GG T T GTT AG 

Thr Val Gly Pbc Val 
*** *** *** 



Phe Arg Pro Gly Ala Ser Gin Lys He 

Jl 235 TTT AGA CCT GGG GOG TCC CAG AAA ATT 

HCVI C C GC A C C AAG CGC 

Leu Ala Lys Asn Val 

*** #•* *** 



Gin Leu Val Asn Thr Asn Gly Ser Trp 
Jl 262 CAG CTT GTA AAC ACC AAT GGC ACT TGG 

HCVI GAC C 

He 



Jl 289 
HCVI 



Hie He Asn Arg Thr Ala Leu Asn Cys 
CAT ATC AAC AGG ACT GCC CTG AAC TGC 
C C TCG 
Leu Sax 
*** 



Jl 316 
HCVI 



Asn Asp Ser Lou Cln Thr Gly Phe Leu 

AAT GAC TCC CTC CAA ACT GGG TTC CTT 
TAG AC C C GG T G 

Asn Trp 



Jl 343 
KCV1 



Ala Ala Leu 

GCC GCG CTG 
AG T 
Gly 
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[01 7] 












[018] 














Pro 


Leu 


Val 


Cly 


Ala 


Pro Leu Gly 


Gly 






Sar 


Sar 11 a 


val 


Tyr 


GlU 


Ala 


Ala 


Asp 


Jl 


1 T 

* • 

x 

a* 


CCC 


CTC 


CTC 


CCC 


CCC 


CCC TTA CCC 
TCT A 


GGC 




2111 


K» 


ACC ATT 

T 


CTG 


TAT 

c 






c 
I* 


rn 
X 






Ala 


Ala 


Arg 


Ala 


Lau Ala His Gly 


Val 






Val 


lie Met 


Hie 


Ala 


Pro 


Gly 


Cya 


Val 


Jl 


29 


OCT 


CCC 


AGG 


CCC 


CTG 


CCA CAT GGT 
C C 


GTC 


Jl 


245 


GTC 
CC 
Ala 


ATC ATS 
C 

Leu 


CAT 
C 


GCC 
A T 
Thr 


CCC 
G 


CCG 


TGC 


GTC 
C 






Arg 


Val 


Leu 


Glu 


Asp Gly Val Asn 


Tyr 






















Jl 


56 


CCC 


GTT 


CTC 


GAG 


GAC 


GGC CTC AAC 


TAT 






Pro 


cya val 


Arg 


GlU 


Aan 


Asn 


ser 


ser 












A 








Jl 


272 


CCC 
T 


TGC GTT 


CCG 
T 


GAG 


AAC 

GG 
Gly 


AAT 

C 


TCC 
G 

Ala 


TCC 
G 






Ala 


Thr 


Gly 


Aan 


Lau 


Pro Gly Cya 


Ser 














*** 








Jl 


83 


GCA 


ACA 


CCC 


AAT 

C 


TTC 
C T 


CCC GGT TCC 
T 


TCT 






Arg 


Cya Trp 


Val 


Ala 


Leu 


Thr 


Pro 


Thr 




















Jl 


299 


CGT 


TGC TGG 


CTA 


GCC 


CTC 


ACT 


CCC 


ACC 






Pho 


Ser 


11* 


Ph« 


Lau 


Lau Ala Leu 


Leu 






A G 


T 


C 




A G 


C 


T 




Jl 


110 


TTC 


TCT 


ATC 


TTC 


CTC 


TTG GCT CTC 


CTC 














Met 




















T 


c c 


C 




































Ala 






Lau 


Ala Ala 


Arg 


Asn 


Ala 


Sar 


Val 


Pro 






Ear 


Cye 


Leu 


Thr 


XI* 


Pro Ala Ser 


Jl 


326 


CTC 


GOG GCC 


AGG 


AAT 


GCC 


ACC 


GTC 


CCC 


Jl 


137 


TCC 


TCT 


TTG 


ACC 


ATC 


CCA GCT TCC 


GCT 






G G 


C A 




G 


G 


AA 


C 








T 


C 




T 


C G 


C c 


C 






Val 


Thr 




Asp 


Gly 


Lya 


Leu 
















Val 
















**• 


*** 







Jl 



Jl 



Tyr Glu Val Arg Asn Val Ser Gly lie 
164 TAT GAA GTC CGC AAC GTG TCC GGG ATA 
C C TCC AC C T 

Gin Sar Thr Lau 

*** **# 



Tyr His val Thr Asn Asp Cya Sar Aan 
191 TAC CAT GTC ACA AAC GAC TGC TCC AAC 
C C T T C T 

Pro 







Thr 


Thr 


Thr 


Leu 


Arg 


Arg 


Hie 


Val 


Asp 


Jl 


353 


ACT 


ACC 


ACA 


TTA 


CCA 


CGC 


CAC 


GTC 


GAC 






G G 




CAG 


C T 




T 




A 


T 






Ala 




Gin 










lie 












*•* 


















Leu 


Leu 


Val 


Gly 


Thr 


Ala 


Ala 


Phe 


Cys 


Jl 


380 


TTG 


CTC 


GTT 


CCG 


ACG 


GCT 


GCT 


TTC 


TCC 






C 


T 


C 




CC 


C 


A C 


C 


T 














Ser 




Thr 


Lau 
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[HI 9] 



[(32 0] 







Ser 


Ala 


Met 


Jl 


407 


TCC 


GCT 


ATG 






G 


c 


C C 










Leu 






Gly 

* 


Ser 


v*i 


Jl 


434 


GGA 


TCT 


GTT 






C 




c 






Phe 


Thr 


Pha 


Jl 


461 


TTC 


ACC 


TTC 






Thr 


Val 


Gin 


Jl 


488 


ACA 


GTA 


CAG 






G 


ACS 


A 








Thr 










*** 








Tyx 


Pro 


Gly 


Jl 


515 


TAT 


CCC 


GGC 






Met 


Ala 


Trp 


Jl 


542 


ATG 


GCT 


TGG 








A 








Sar 


Pro 


Thr 


Jl 


569 


TCC 


CCC 


ACG 






c 


T 





T G GG 

val Gly 



CAG 



TC 

Trp 
*** 



GT 
Gly 



T A AG 
Ila Thr 



A G 
Thr 



JX 
BCV1 



Aen Trp sar Pro Thr Ala 
AAC TGG TCG CCC ACC CCA 
C T AG 
Thr 



Ala Lau val Val Sar Gin Leu Leu Aro; 
Jl 19 GCC TTA CTG GTG TCC CAG TTA CTC CCC 
HCV1 G G A A GT CG 

Hat Ala 



lie Pro Gin Ala Val Mat Asp Met Val 

Jl 46 ATC CCA CAA GCT CTC ATG GAC ATG GTG 
BCV1 CAT AC 

lie Lau He 



Ala Gly Ala Bis Trp Gly val Leu Ala 
Jl 73 . GCC GGG GCC CAC TCG GGA CTC CTA GCC 
HCV1 T T T G 



Gly Lau Ala Tyr Tyr Sar Mat Val Gly 
Jl 100 GGC CTT CCC TAG TAT TCC ATG CTG GGG 
HCV1 A A G T TC 

lie The 



abh Trp Ala Lys Val Lau Zla val Hat 

Jl 127 AAC TGG GCT AAG CTT TTC ATT GTG ATG 
BCV1 G C C G A C 

Val Lau 



Lau Lau Pha Ala Gly Val Asp Gly Hia 

Jl 154 CTA CTC TTT GCC GGC CTT CAC GGG CAT 

BCV1 G A C C G A 

Ala Glu 
*** 



Thr Krg Val Thr Gly Gly Val Gin Gly 
Jl 181' ACC CCC GTG ACG GGG GGG GTG CAA GGC 
BCV1 ACC A ACT GCC 

His Sar Ala 

**•* 
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HCVl 



Ser val He 

C TCA CTC ATC Jl 
ggctataceggcgacttcga G A HCVl 



Val Leu Cya Glu cys Tyr Asp Ala Gly 

200 GTC CTA TCT GAG TCT TAT GAC GCG G6C 
CCA 



Asp cya Aan Thr cys Val Thr Gin Thr 
Jl 11 GAC TGT AAC ACA TGT GTC ACT CAG ACG 

HCVl C T S C A 



Cys Ala Trp Tyr Glu Lau Thr Pro Ala 
Jl 227 TGT GCT TGG TAT GAG CTC ACG CCC GCT 

HCVl C 



Val Asp Phe Ser Leu Asp Pro Thr Phe 
Jl 38 GTC GAT TTC AGC TTG GAT CCC ACC TTC 

HCVl C T C T 



Thr lie Glu tut Thr Thr Val Pro Gin 
Jl 65 ACC ATC GAG ACG ACG ACC GTG CCC CAA 

HCVl T A TC G C C G 

Us 



Asp Ala Val Ser Arg Thr Gin Arg Arg 
Jl 93 GAT GCG GTT TCG CGC ACG CAG CGG CCA 

HCVl T C C T A T G 



Gly Arg Thr Gly Arg Gly Arg Arg Gly 
Jl 119 GCT AGG ACT GGC AGG GGC AGC ACA CGC 

HCVl C C A CC 

Lya £TJ2 



lie Tyr Arg Phe Val Thr Pro Gly Glu 
Jl 146 ATC TAT ACG TTT GTG ACT CCA GGA GAA 

HCVl C A G A G G G 

Ala 



Glu Thr Ser Val Arg Leu Arg Ale Tyr 
Jl 254 GAG ACC TCG GTT ACG TTC CGC GCT TAC 

BCV1 T A A C A A G 

Thr 



Leu Asn Thr Pro Gly Leu Pro Val Cya 
Jl 281 CTA AAT ACA CCA GGG TTG CCC GTC TCC 

HCVl AGCCG CT G 

Met 



Gin Asp His Leu Glu Ph« Trp Glu Ser 
Jl 308 CAG GAC CAT CTC GAG TTC TGG GAG AGC 

HCVl TAT G 

Gly 



val Phe Thr Gly Leu Thr His He Asp 
Jl 335 CTC TTC ACA GGC CTC ACC CAC ATA GAC 

HCVl T TTT 



Ala Hi 8 Phe Leu Ser Gin Thr Lye Gin 
Jl 3 62 GCC CAC TTC TTG TCC CAC ACT AAG CAG 

HCVl TCA A 



Arg Pro Ser Ala Kst Phe Asp Ser Ser 
Jl 173 CGG CCC TCG GCG ATG TTC GAT TCT TCG 

HCVl C C GC CGC 

Gly 



Ala Gly Asp Asn Phs Pro Tyr Leu Val 
Jl 389 GGA CCA GAC AAC TTC CCC TAC CTC GTA 

HCVl ACT G C C T T 

Ser Glu Leu 
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ji 

HCVl 



Leu Thr Gly Ala Cys Tyr Ser II e Glu Pro Leu 

CTC ACC Jl 197 GCC CCC TGT TAC TCC ATT OAS CCA CTT 

HCVl C A A 







Arg 


Asp 


Pro 


Thr 


Val 


Pro 


Leu 


Ala 


Arg 






o 








inn 




CCC 


CTT 


GCG 


CGG 


Jl 


HCVl 








T 


A 


AC 




C 




A A 


HCVl 














Thr 
























*** 
















Ala 


Ala 


Trp 


GlU 


Thr 


Ala Arg 


His 


Thr 




Jl 


35 


GCT 


GCG 


TGG 


GAG 


ACA 


GCT 


AGA 


CAC 


ACT 




HCVl 














A 








Jl 
























HCVl 






Pro 


val 


Asn 


Ser 


Trp 


Leu Sly 


Asn 


He 




Jl 


62 


CCA 


GTC 


AAC 


TCC 


TGG 


CTA 


GGC 


AAC ATC 




HCVl 








T 












A 


Jl 
























HCVl 






He 


Ket 


Tyr 


Ala 


Pro 


Thr 


Leu 


Trp 


Ala 




Jl 


89 


ATC 


ATC 


TAT 


GCG 


CCC 


ACT 


TTG 


TGG 


GCA 




HCVl 








T 


C 




A 


C 




G 


Jl 










Pbe 














HCVl 






Arg 


Ket 


He 


Leu 


Net 


Thr 


Bis 


Phe 


Phe 




JL 


116 


AGG 


ATC 


ATT 


CTG 


ATG 


ACT 


CAC 


TTC 


TTC 




HCVl 








A 






C 


T 




T 


Ji 
























HCVl 






Ser 


He 


Leu 


Leu 


Ala 


Gin 


GlU 


Gin 


Leu 




Jl 


143 


TCC 


ATC 


CTT 


CTA 


GCC 


CAG 


GAG 


CAA 


CTT 




HCVl 




AG 


G 




A 




AG 


C 


G 












val 




lie 




Arg Asp 






















*** 








Jl 
























HCVl 






Glu 


Lys 


Ala 


Leu 


Asp 


Cys 


Gin 


He 


Tyr 




Jl 


170 


GAA 


AAA 


GCC 


CTG 


GAT 


TGT 


CAA 


ATC 


TAC 




HCVl 






C G 




C 




C 


G G 














Gin 










Glu 






Jl 








4*4 










*** 






HCVl 



Aep Leu Pro Gin He He Glu Arg Leu 

224 GAC CTA CCT CAG ATC ATT CAA CGA CTC 
T CA C A 

Pro Gin 
»** *** 



His Gly Leu Ser Ala Phe Ser Leu His 
251 CAT GCT CTT AGC GCA TTT TCA CTC CAT 
C C c 



Ser Tyr Ser Pro Gly Glu He Asn Arg 
278 ACT TAC TCT CCA GGT GAG ATC AAT AGG 

A T 



Val Ala Ser Cys Leu Arg Lye Leu Gly 
305 GTC GCT TCA TGC CTC AGG AAC CTT CGG 
C G A A 

Ala 



Val Pro Pro Leu Arg Val Trp Arg His 
332 GTA CCA CCC TTG CGA GTC TGG AGA CAT 
G CT C 

Ala 



Arg Ala Arg Ser Val Arg Ala Lys Leu 
359 CGG GCC AGA AGT GTC CGC GCT AAG CTA 
C G C G T 

Arg 



Leu Ser Gin Gly Gly Arg Ala Ala Thr 
386 CTG TCC CAA GGG GGG AGG GCC GCC ACT 
G AG A C T TA 

Ala Arg He 
*#* *** 
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HCV-l 



•267 GCGTCTAGCCATGGCGTTACTATCACTCTCGTCCAGCCTCCAGG 
CGCAG ATCGGTACCGCAATCATACTCACAG CACGTCGGAGGTCC 



•223 ACCCCCCCTCCCCCGAGAGCCATACTCGTCTCCGGAACCGCTGA 
TCGGGGGGAGGGCCCTCTCCGTATCACCAGACGCCTTGGCCACT 



Val Tyr Leu Leu Pro Arg Arty Cly Pro Arg leu 
100 GTT TAC TTG TTG CCG OGC ACG GGC CCT AGA TTG 
CAA ATG AAC AAC GGC GCG TCC CCG GGA TCT AAC 



Cly Val Arg Ala Thr Arg Lys Thr Ser Glu Arg 
133 GGT CTG CGC GCG ACG AGA AAG ACT TCC GAG CGG 
CCA CAC CCC CCC TCC TCT TTC TCA AGC CTC CCC 



- 179 CTACACCGGAATTGCCAGGACGACCGCGTCCTTTCTTGGATCAA 
CATGTG<^CTTAACGGTCCTGCTGGCCCAGGAAACAACCTAGTT 



Ser Gin Pro Arg Cly Arg Arg Gin Pro lie Pro 
166 TCC CAA CCT CGA GGT AGA CGT CAG CCT ATC CCC 
AGC GTT GGA GCT CCA TCT GCA CTC GGA TAG GGG 



135 CCCGCrrCAATGCCTGGAGATTTGCGCCTGCCCCCGCAAGACTGC 
GGGCGAGTTACGCACCICTAAACCCGCACGGGGGCGTTCTGACG 



- 9 1 TAGCCGAGTAGTGTTGGGTCG CGAAAGGCCTTGTGGTACTCCCT 
ATCGGCTCATCACAACCCAGCCCTTTCCGGAACACCATGACGGA 



- 4 7 GATAGGCTGCTTGCGAGT<%CCCGGGACGTCTCGTAGACCGTGC 
CTATCCCACGAACGCTCACGGGGCCCTCCAGAGCATCTGGCACG 



-3 ACC -1 
TGG 



Lys Ala Arg Arg Pro Glu Gly Arg Thr Trp Ala 
199 AAG GCT CGT CGG CCC GAG GGC AGC ACC TGG GCT 
TTC CGA GCA GCC GGG CTC CCG TCC TGG ACC CGA 



Gin Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn 
232 CAG CCC CCC TAC CCT TGG CCC CTC TAT GGC AAT 
CTC GGG CCC ATG GGA ACC CCC GAG ATA CCG TTA 



Glu Gly cys Gly Trp Ala Gly Trp Leu Leu Ser 
265 GAG GGC TCC GGG TGG GCG GGA TGG CTC CTG TCT 
CTC CCC ACG CCC ACC CGC CCT ACC GAG GAC AGA 



Met Ser Thr Asn Pro Lys Pro Gin Lys Lye Asn 
ATG AGC ACG AAT CCT AAA CCT CAA AAA AAA AAC 
TAC TCC TGC TTA GGA TTT GGA GTT TTT TTT TTC 



Pro Arg Gly Ser Arg Pro Sex Trp Gly Pro Thr 
298 CCC CGT GGC TCT CGG CCT AGC TGC GGC CCC ACA 
GGG GCA CCG AGA GCC GGA TCG ACC CCG GGG TGT 



Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp Val 
34 AAA CGT AAC ACC AAC CGT CGC CCA CAG CAC GTC 
TTT GCA TTG TGG TTG GCA GCG GGT GTC CTC CAG 



Asp Pro Arg Arg Arg Ser Arg Asn Leu Gly Lys 
331 GAC CCC CGG CGT AGG TCG CGC AAT TTG GGT AAG 
CTG GGG GCC GCA TCC AGC GCG TTA AAC CCA TTC 



Lys Phe Pro Gly Gly Cly Cln lie Val Gly Gly 
67- AAG TTC CCG GGT GGC GGT CAG ATC GTT GGT GGA 
TTC AAG GGC CCA CCG CCA GTC TAG CAA CCA CCT 



Val lie Asp Thr Lau Thr Cys Gly Phe Ala Asp 
364 GTC ATC CAT ACC CTT ACG TCC GCC TTC CCC GAC 
CAG TAG CTA TGG GAA TGC ACG CCG AAG COG CTC 
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Leu net Cly Tyr lie Pro Leu Val Gly Ala Pro 

397 CTC ATG CCG TAC ATA CCG CTC GTC CCC GCC CCT 
GAG TAC CCC ATC TAT GCC GAG CAC CCG CCC CCA 



Leu Cly Cly Ala Ala Arg Ala Lau Ala His Cly 
430 CTT GGA CGC CCT CCC AGG CCC CTG GOG CAT GCC 
GAA CCT CCC CCA CCC TCC CCG CAC CCC GTA CCG 



val Arg val Lou Glu Asp Cly val Asn Tyr Ala 

463 CTC CGG GTT CTG GAA GAC GGC CTC AAC TAT GCA 
CAC GCC CAA CAC CTT CTG CCC CAC TTG ATA CCT 



Thr Gly Asn Lau Pro Gly Cys Ser Phe Ser He 
496 ACA GGG AAC CTT CCT CCT TCC TCT TTC TCT ATC 
TGT CCC TTG GAA GGA CCA ACG AGA AAG AGA TAG 



Phe Leu Leu Ala Leu Lau Ser Cys Lau Thr Val 
529 TTC CTT CTG CCC CTG CTC TCT TCC TTG ACT GTG 
AAG GAA GAC CGC GAC GAG AGA ACG AAC TGACAC 



Pro Ala Sar Ala Tyr Gin Val Arg Asn Sar Thr 
562 CCC CCT TCC GCC TAC CAA GTG CCC AAC TCC ACG 
GGG CCA AGC CGG ATC GTT CAC CCG TTG AGG TCC 



Gly Lau Tyr His Val Thr Asn Asp Cys Pro Asn 
595 CCC CTT TAC CAC GTC ACC AAT GAT TCC CCT AAC 
CCC GAA ATC GTG CAC TGG TTA CTA ACG GGA TTG 



Ser Ser lie Val Tyr Glu Ala Ala Asp Ala He 
628 TCC ACT ATT GTG TAC GAG CCG GCC GAT GCC ATC 
AGC TCA TAA CAC ATG CTC CGC CGG CTA CGG TAG 



[H3 2] 



Glu Gly Asn Ala Ser Arg Cys Trp Val Ala Net 
694 CAC GCC AAC GCC TCC AGG TCT TGG GTG CCG ATC 
CTC CCG TTG CGG ACC TCC ACA ACC CAC CGC TAC 



Thr Pro Thr Val Ala Thr Arg Asp Gly Lys Lau 
727 ACC CCT ACG GTG GCC ACC AGG GAT GGC AAA CTC 
TCC GGA TCC CAC CCC TCC TCC CTA CCC TTT CAC 



Pro Ala Thr Gin Leu Arg Arg His He Asp Leu 

760 CCC CCC ACG CAC CTT CCA CGT CAC ATC GAT CTG 
CGG CGC TCC GTC GAA CCT GCA GTG TAG CTA GAC 



Lau val Gly Ser Ala Thr Lau Cys Ser Ala Leu 

793 CTT GTC GGC ACC GCC ACC CTC TGT TCC GCC CTC 
GAA CAC CCC TCG CGG TGG GAG ACA AGC CGG GAS 



Tyr Val Gly Asp Leu Cys Cly Ser Val Phe Lan 
826 TAC GTG GGG GAC CTA TCC CCC TCT GTC TTT CTT 
ATG CAC CCC CTC GAT ACG CCC AGA CAC AAA GAA 



Val Gly Gin Leu Phe Thr Phe ser Pro Arg Arg 
659 GTC GGC CAA CTG TTC ACC TTC TCT CCC ACG CGC 
CAC CCC CTT GAC AAG TGG AAG AGA GGG TCC GGG 



His Trp Thr Thr Gin Gly Cys Aan cys ser He 
892 CAC TCG ACC ACG CAA CGT TGC AAT TCC TCT ATC 
GTG ACC TGC TGC GTT CCA ACG TTA ACC AGA TAG 



Tyr Pro Gly His He Thr Gly His Arg Net Ala 
925 TAT CCC GGC CAT ATA ACG CGT CAC CGC ATG GCA 
ATA GGG CCG GTA TAT TCC CCA GTG GCC TAC CCT 



661 



Leu His Thr Pro Gly Cys Val 
CTG CAC ACT CCG GGG TGC GTC 
GAC GTG TCA GGC CCC ACG CAC 



Pro Cys Val Arg 
CCT TCC GTT CGT 
GGA ACC CAA GCA 



Trp Asp Met Met Met Asn Trp Ser Pro Thr Thr 
958 TCC CAT ATC ATG ATC AAC TCG TCC CCT ACC ACG 
ACC CTA TAC TAC TAC TTG ACC AGC GCA TGC TGC 
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Ala Leu val net Ala Gin Leu Leu Arg lie Pro 

991 GCG TTG CTA ATS GCT CAC CTC CTC CCC ATC CCA 
CSC AAC CAT TAC CCA CTC CAC CAG GCC TAG GCT 



Gin Ala lie Lou Asp Nat lie Ala Cly Ala Bis 
1024 CAA GCC ATC TTG GAC ATG ATC GCT GGT GCT CAC 
GTT CGG TAG AAC CTG TAC TAG CCA CCA CGA CTC 



Trp Gly Val Lou Ala Gly Ila Ala Tyr Pho S«r 

1DS7 TGG GGA CTC CTG GCG GGC ATA GCG TAT TTC TCC 
ACC CCT CAG GAC CGC CCC TAT CGC ATA AAG AGG 



Mat Val Gly Asn Trp Ala Lys Val Lou Val Val 
1090 ATG GTG GGG AAC TGG GCG AAG GTC CTG GTA GTG 
TAC CAC CCC TTC ACC CGC TTC CAG GAC CAT CAC 



Lau Leu Leu Pho Ala Cly Val Asp Ala Glu Thr 
1121 CTG CTG CTA TTT GCC GGC GTC GAC GCG GAA ACC 
GAC GAC GAT AAA CGG CCG CAC CTG CCC CTT TGG 



His val tax Cly Gly sor Ala Gly His Thr val 
1156 CAC GTC ACC GGG GGA ACT GCC GGC CAC ACT GTG 
GTG CAG TGG CCC CCT TCA CGG CCG GTG TGA CAC 



Ser Gly Phe val Sar Lau Lau Ala Pro Gly Ala 
1189 TCT CCA TTT GTT AGC CTC CTC GCA CCA GCC GCC 
AGA CCT AAA CAA TCC GAG GAG CCT GGT CCG CGG 



Lys Gin Asn Val Gin Lau Ilo Aan Thr Aan Gly 
1222 AAG CAG AAC GTC CAG CTG ATC AAC ACC AAC GCC 
TTC GTC TTG CAC GTC GAC TAG TTC TGG TTG CCG 



Ser Trp His Leu Asn sar Thr Ala Leu Asn Cys 
1255 ACT TGG CAC CTC AAT AGC ACG GCC CTG AAC TCC 
TCA ACC GTG GAC TTA TCG TGC CCC CAC TTG ACC 



Aan Asp Sor Leu Asn Thr Gly Trp L*u Ala Gly 
128B AAT GAT AGC CTC AAC ACC GGC TGG TTG GCA GGG 
TTA CTA TCG GAG TTG TGG CCC ACC AAC CCT CCC 



Leu Pho Tyr His His Lys Pha Aan Sor Ser Cly 

1321 TTT TCT ATC ACC ACA ACT TCA ACT CTT CAC GCT 
GAA AAG ATA GTG GTG TTC AAG TTG AGA AGT CCG 



Cys Pro Glu Arg Lau Ala Sor Cys Arg Pro Lou 
1354 GTC CTG AGA GCC TAG CCA GCT GCC GAC CCC CTT 
ACA GGA CTC TCC GAT CGG TCC ACG GCT GGC GAA 



Thr Asp Pha Asp Gin Gly Trp Gly Fro Ila Sar 
1387 ACC CAT TTT GAC CAG GGC TCG GGC CCT ATC AGT 
TGG CTA AAA CTG GTC CCC ACC CCG GCA TAG TCA 



Tyr Ala Asn Gly Sar Gly Pro Asp Gin Arg Pro 
1420 TAT GCC AAC GGA AGC GGC CCC GAC CAG CGC CCC 
ATA CCG TTG CCT TCG CCG GCG CTC GTC GCG GGC 



Tyr Cys Trp His Tyr Pro Pro Lys Pro Cys Gly 
1453 TAC TGC TGC CAC TAC CCC CCA AAA CCT TCC GGT 
ATC ACG ACC GTG ATG GGG GGT TTT GGA ACG CCA 



lie Val Pro Ala Lys Sar Val Cys Gly Pro Val 
I486 ATT GTG CCC GCG AAG AGT GTG TGT GGT CCG CTA 
TAA CAC CCC CGC TTC TCA CAC ACA CCA GGC CAT 



Tyr cys Ph* Thr Pro Ser Pro val val Val Gly 
1519 TAT TGC TTC ACT CCC AGC CCC GTG CTC GTG CCA 
ATA ACG AAC TGA GGG TCC GGG CAC CAC CAC CCT 



Thr Thr Asp Arg Sar Gly Ala Pro Thr Tyr Sor 
15 32 ACG ACC GAC AGG TCG GGC GCG CCC ACC TAC ACC 
TGC TGC CTC TCC AGC CCG CGC GGG TGG ATG TCG 
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Trp Gly Glu Asn Asp Thr Asp Vol Fh* Val Leu 
1385 TGC GGT GAA AAT GAT ACS GAC GTC TTC GTC CTT 
ACC CCA CTT TTA CTA TGC CTG CAC AAG CAG GAA 



Aan Aan Thr Arg Pro Pro Leu Cly Aan Trp Pha 

1618 AAC AAT ACC AGG CCA CCG CTG GGC AAT TGG TTC 
TTC TTA TGG TCC GGT GGC GAC CCG TTA ACC AAG 



Gly Cyo Thr Trp Mat Aan Sar Thr Gly Pha Thr 
1651 GGT TGT ACC TGG ATG AAC TCA ACT GGA TTC ACC 
CCA ACA TGG ACC TAC TTC ACT TGA CCT AAG TGG 



Ly» Val Cy» Gly Ala Pro Pro Cys Val I la Gly 
1684 AAA GTG TGC GGA CCG CCT CCT TGT GTC ATC GGA 
TTT CAC ACC CCT CGC GGA GGA ACA CAG TAG CCT 



Gly Ala Gly Aan Asn Thr Lau His Cys Pro Thr 

1717 GGG GCG GGC AAC AAC ACC CTG CAC TGC CCC ACT 
CCC CGC CCG TTC TTC TGG CAC GTG ACG GGG TGA 



Asp cys Pha Arg Lys His pro Asp Ala Thr Tyr 

1750 GAT TGC TTC CGC AAG CAT CCG GAC CCC ACA TAC 
CTA ACG AAC GCG TTC GTA GGC CTG CGG TGT ATG 



Ser Arg cys Gly Ser Gly Pro Trp Ila Thr Pro 
1783 TCT CGG TGC GGC TCC GGT CCC TGG ATC ACA CCC 
AGA CCC ACG CCG AGG CCA GGG ACC TAG TGT GGG 



Arg Cys Lau Val Aap Tyr Pro Tyr Arg Lau Trp 
1816 AGG TGC CTG GTC GAC TAC CCG TAT AGG CTT TGG 
TCC ACG GAC CAG CTG ATG GGC ATA TCC GAA ACC 



Bis Tyr Pro Cys Thr Ila Asn Tyr Thr lie Pha 
1849 CAT TAT CCT TGT ACC ATC AAC TAC ACC AXA TTT 
GTA ATA GGA ACA TGG TAC TTC ATG TGG TAT AAA 



[036] 



Lys Ila Arg Nat Tyr Val Gly Cly Val Glu His 
1883 AAA ATC AGG ATG TAC GTG GGA GGG GTC GAA CAC 
TTT TAC TCC TAC ATC CAC CCT CCC CAG CTT GTG 



Arg Lau Glu Ala Ala Cys Asn Trp Thr Arg Gly 
1915 AGG CTG GAA GCT GCC TGC AAC TGG ACC CGG GGC 
TCC GAC CTT CCA CCG ACG TTC ACC TGC GCC COG 



Glu Arg Cys Asp Lau Glu Asp Arg Asp Arg Ser 
194B GAA CCT TGC GAT CTG GAA GAC AGG GAC ACC TCC 
CTT CCA ACG CTA GAC CTT CTG TCC CTG TCC AGG 



Glu Lau Ser Pro Lau Lau Lau Thr Thr Thr Gin 
1981 GAG CTC AGC CCG TTA CTG CTG ACC ACT ACA CAG 
CTC GAG TCG GGC AAT GAC GAC TGG TGA TGT GTC 



. Trp Gin Val Lau pro Cya Sar Pha Thr Thr Lau 
2014 TGG CAG GTC CTC CCG TGT TCC TTC ACA ACC CTA 
ACC GTC CAG CAG GGC ACA AGG AAG TGT TGG GAT 



Fro Ala Lau Sar Thr Gly Lou Ila His Lau His 

2047 CCA GCC TTG TCC ACC GGC CTC ATC CAC CTC CAC 
GGT CGG AAC AGG TGG CCC CAG TAG GTG GAG GTC 



Gin Asn Ila val Aap Val Gin Tyr Lau Tyr Cly 
2080 CAC AAC ATT GTG GAC GTG CAG TAC TTG TAC GGG 
GTC TTG TAA CAC CTG CAC GTC ATG AAC ATG CCC 



V&l Gly Ser Ser Ila Ala Sar Trp Ala Ila Lya 
2113 GTG GGG TCA AGC ATC GCG TCC TGG GCC ATT AAG 
CAC CCC ACT TCG TAG CGC AGG ACC CGG TAA TTC 



Trp Glu Tyr Val Val Leu Leu Pha Lau Leu Lau 
2146 TGG GAG TAC GTC GTT CTC CTG TTC CTT CTG CTT 
ACC CTC ATG CAG GAA GAG CAC AAG GAA CAC GAA 
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Ala Asp Ala Arg Vol cys ser Cys Leu Trp Met 

2179 CCA GAC GCG CGC GTC TGC TCC TCC TTG TGG ATC 
CGT CTG CGC GCG CAG ACC AGG ACG AAC ACC TAC 



M«t Lau Leu lie Ser Gin Ala Glu Ala Ala Lou 

2212 ATC CTA CTC ATA TCC CAA GCG GAG GCG OCT TTC 
TAC CAT GAG TAT AGG CTT CCC CTC CGC CCA AAC 



Glu Asn Lau val He Leu Asn Ala Ala 5ar Lau 

2245 GAG AAC CTC GTA ATA CTT AAT GCA GCA TCC CTC 
CTC TTC GAG CAT TAT CAA TTA CGT CGT AGG GAC 



Ala Gly Thr His Gly Lau Val Ser Phe Lau Val 
2276 GCC GGG ACG CAC GGT CTT GTA TCC TTC CTC GTC 
CSC CCC TGC CTG CCA GAA CAT AGG AAC GAG CAC 



Phe Phe Cys Phe Ala Trp Tyr Leu Lya Gly Lya 

2311 TTC TTC TGC TTT CCA TGC TAT TTC AAC GGT AAG 
AAG AAG ACG AAA CGT ACC ATA AAC TTC CCA TTC 



Trp Val Pro Gly Ala Val Tyr Thr Phe Tyr Gly 
2344 TCC CTG CCC GGA CCC GTC TAC ACC TTC TAC GCG 
ACC CAC CCC CCT CCC CAG ATC TCC AAG ATC CCC 



Met Trp Pro Leu Leu Leu Leu Leu Lea Ala Leu 
2377 ATC TGC CCT CTC CTC CTG CTC CTC TTC GCG TTC 
TAC ACC CCA GAG GAG GAC GAG GAC AAC CCC AAC 



Pro Gin Arg Ala Tyr Ala Leu Asp Thr Glu Val 
2410 CCC CAG CGC GCG TAC GCG CTG GAC ACC GAC GTC 
GGG GTC GCC CGC ATC CGC GAC CTG TGC CTC CAC 



Ala Ala ser Cys Gly Gly Val val Leu Val Gly 
2443 GCC GCG TOG TGT GGC GGT CTT CTT CTC GTC GCG 
CGG CGC ACC ACA CCG CCA CAA CAA GAC CAG CCC 



[038 J 



Leu Met Ala Leu Thr Leu Ser Pro Tyr Tyr Lya 
2476 TTC ATC GCG CTG ACT CTG TCA CCA TAT TAC AAG 
AAC TAC CGC GAC TCA GAC ACT CGT ATA ATC TTC 



Arg Tyr lie Ser Trp Cya Leu Trp Trp Leu Gin 
2509 CGC TAT ATC ACC TGC TCC TTC TCC TCC CTT CAG 
GCC ATA TAG TOG ACC ACG AAC ACC ACC GAA GTC 



Tyr Phe Leu Thr Arg Val Glu Ala Gin Leu His 
2342 TAT TTT CTG ACC AGA GTG GAA GCG CAA CTG CAC 
ATA AAA GAC TGG TCT CAC CTT CCC GTT GAC GTC 



Val Trp lie Pro Pro Leu Asn Val Arg Gly Gly 
2575 GTG TGG ATT CCC CCC CTC AAC GTC CGA GGG GGG 
CAC ACC TAA GGG GGG CAG TTG CAG CCT CCC CCC 



Arg Asp Ala Vol lis Leu Leu Met Cys Ala vol 
2608 CGC GAC CCC GTC ATC TTA CTC ATG TGT CCT GTA 
CCC CTG CCC CAC TAC AAT CAC TAC ACA CCA CAT 



His Pro Thr Leu Val Phe Asp He Thr Lya Leu 
2641 CAC CCC ACT CTG GTA TTT GAC ATC ACC AAA TTG 
GTG CGC TCA GAC CAT AAA CTG TAG TCC TTT AAC 



Leu Leu Ala Val Phe Gly Pro Leu Trp lie Leu 
2674 CTG CTG CCC GTC TTC GCA CCC CTT TGG ATT CTT 
GAC GAC CGG CAG AAG CCT GGG GAA ACC TAA GAA 



Gin Ala Ser Leu Leu Lya Val Pro Tyr Phe Val 
2707 CAA GCC AGT TTG CTT AAA GTA CCC TAC TTT GTG 
GTT CGG TCA AAC GAA TTT CAT GGG ATG AAA CAC 



Arg Val Gin Gly Leu Leu Arg Phe eye Ala Leu 
2740 CGC GTC CAA GGC CTT CTC CGG TTC TGC GCG TTA 
GCG CAC GTT CCC GAA GAG GCC AAG ACG CGC AAT 
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Ala Arg Lys Mat II a Gly Gly His Tyr Val Gin 
2773 GCG CGG AAG ATG ATC GGA GGC CAT TAC GTG CAA 
CGC CCC TTC TAC TAG CCT CCG GTA ATG CAC GTT 



Met Val I la lie Lys Leu Gly Ala Leu Thr Gly 
2806 ATG CTC ATC ATT AAG TTA GGG GCG CTT ACT GGC 
TAC CAC TAG TAA TTC AAT CCC CGC GAA TGA CCG 



Thr Tyr Val Tyr Asn His Lou Thr Pro Leu Arg 
2839 ACC TAT GTT TAT AAC CAT CTC ACT CCT CTT CGG 
TGG ATA CAA ATA TTG GTA GAG TGA GGA GAA CCC 



Asp ftp Ala Bis Asn Gly Leu Arg Asp Leu Ala 
2872 GAC TGG GCG CAC AAC GGC TTG CGA GAT CTC GCC 
CTG ACC CGC GTG TTG CCG AAC CCT CTA GAC CGG 



Val Ala val Glu Pro Val Val Phe Sar Gin Mat 
2905 CTG GCT GTA GAG CCA CTC CTC TTC TCC CAA ATG 
CAC CGA CAT CTC GGT CAG CAG AAG AGG GTT TAC 



Glu Thr Lys Leu He Thr Trp Gly Ala Asp Thr 
2933 GAG ACC AAG CTC ATC ACG TGG GGG CCA GAT ACC 
CTC TGG TTC GAG TAG TGC ACC CCC CCT CTA TGG 



Ala Ala Cys Gly Asp II a lie Asn Gly Leu Pro 

2971 GCC GCG TGC GGT GAC ATC ATC AAC GGC TTG CCT 
CGG CGC ACG CCA CTG TAG TAG TTG CCG AAC CCA 



val Ser Ala Arg Arg Gly Arg Glu lie Leu Leu 
3004 CTT TCC GCC CGC AGG GGC CGG GAG ATA CTG CTC 
CAA AGG CGG GCG TCC CCG GCC CTC TAT GAC GAG 



Gly Pro Ala Asp Gly Met Val Ser Lys Gly Trp 
3037 GGG CCA GCC CAT GGA ATG CTC TCC AAG GGG TGG 
CCC GGT CGG CTA CCT TAC CAG AGG TTC CCC ACC 
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Arg Leu Leu Ala pro lie Thr Ala Tyr Ala Gin 
3070 AGG TTG CTG GCG CCC ATC ACG GCG TAC CCC CAG 
TCC AAC GAC CGC CGG TAG TCC CCC ATG CGG CTC 



Gin Thr Arg Gly Leu Leu Gly Cys lie lie Thr 
3103 CAG ACA AGG GGC CTC CTA GGG TGC ATA ATC ACC 
CTC TGT TCC CCG GAC GAT CCC ACG TAT TAG TGG 



Ser Leu Thr Gly Arg Asp Lyo Asn Gin Val Glu 

3136 ACC CTA ACT GGC CGG GAC AAA AAC CAA GTG GAG 
TCC GAT TGA CCG GCC CTG TTT TTG GTT CAC CTC 



Gly Glu Val Gin He Val Ser Thr Ala Ala Gin 
3169 GGT GAG CTC CAG ATT GTG TCA ACT GCT GCC CAA 
CCA CTC CAG CTC TAA CAC ACT TGA CGA CGG GTT 



Thr Phe Lau Ala Thr Cys He Asn Gly Val cys 

3202 ACC TTC CTG CCA ACG TGC ATC AAT GGG GTG TGC 
TGG AAG CAC CCT TGC ACG TAG TTA CCC CAC ACS 



Trp Thr Val Tyr Bis cly Ala Gly Thr Arg Thr 
3235 TGG ACT CTC TAC CAC GGG GCC GGA ACG AGG ACC 
ACC TGA CAG ATG GTG CCC CGG CCT TGC TCC TGG 



IXa Ala Ser Pro Lys Gly Pro Val He Gin Mat 
3268 ATC GCG TCA CCC AAG GGT CCT GTC ATC CAG ATG 
TAG CGC ACT GGG TTC CCA GGA CAG TAG GTC TAC 



Tyr Thr Asn Val Asp Gin Asp Leu Val Gly Trp 

3301 TAT ACC AAT GTA GAC CAA GAC CTT GTG GGC TGG 
ATA TGG TTA CAT CTG GTT CTG CAA CAC CCG ACC 



Pro Ala Pro Gin Gly Ser Arg Ser Leu Thr Pro 
3334 . CCC GCT CCC CAA GGT AGC CGC TCA TTG ACA CCC 
GGG CGA GCC GTT CCA TCC GCG ACT AAC TGT GCG 
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cya Thr Cys Gly ser Ser Asp Leu Tyr Leu Val 

3367 TCC ACT TCC GGC TCC TCG GAC CTT TAC CTG CTC 
ACG TGA AOS CCO AGG AGC CTG GAA ATG GAC CAG 



Thr Arg Hia Ala Asp Val lie Pro Val Arg Arg 
3400 ACG AGG CAC GCC GAT GTC ATT CCC CTG CGC CGG 
TCC TCC GTC CGG CTA CAG TAA GGG CAC GCG GCC 



Arg Gly Asp Ser Arg Gly Ser Leu Lau £ar Pro 
3433 CGG GGT GAT AGC AGG GGC AGC CTC CTG TCG CCC 
GCC CCA CTA TCG TCC CCG TCG GAC GAC AGC GGG 



Arg Pro Ha Ser Tyr Lau Lya Gly Ser Ser Gly 
3466 CGG CCC ATT TCC TAC TTG AAA GGC TCC TCG GGG 
GCC GGG TAA AGG ATG AAC TTT CCG AGG AGC CCC 



Gly Pro Lau Lau Cya Pro Ala Gly Hia Ala Val 
3499 GGT CCG CTG TTG TCC CCC GCG GGG CAC GCC GTG 
CCA GGC GAC AAC ACG GGG CGC CCC GTG CGG CAC 



Gly He Pha Arg Ala Ala Val Cys Thr Arg Gly 

3533 GGC ATA TTT AGG GCC GCG GTG TCC ACC CGT GGA 
CCG TAT AAA TCC CGG CGC CAC ACG TCG CCA CCT 



Val Ala Lya Ala Val Asp Pha lie Pro Val Glu 
3565 GTG GCT AAG GCG GTG GAC TTT ATC CCT GTG GAG 
CAC CCA TTC CGC CAC CTG AAA TAG GGA CAC CTC 



Aan Lau Glu Thr Thr Mat Arg Ser Pro Val Phe 

3598 AAC CTA GAG ACA ACC ATG ACG TCC CCG GTG TTC 
TTG GAT CTC TGT TGG TAC TCC AGG GGC CAC AAG 



Thr Asp Asn Ser sor Pro Pro Val Val Pro Gin 

3631 ACG GAT AAC TCC TCT CCA CCA CTA GTG CCC CAG 
TCC CTA TTG ACC ACA GGT GGT CAT CAC GGG GTC 



IM59] 



Val Ala Ala Cya Lau Arg Ly» Leu Gly Val Pro 
B713 GTG GCC CCA TCC CTC ACA AAA CTT GGG GTA CCC 
CAC CCG CGT ACG GAG TCT TTT GAA CCC CAT CGC 



Pro Leu Arg Ala Trp Arg Hia Arg Ala Arg Sar 
9746 CCC TTG CCA GCT TGG AGA CAC CGG GCC CGG AGC 
GGC AAC CCT CCA ACC TCT GTG GCC CGG GCC TCG 



Val Arg Ala Arg Lau Leu Ala Arg Cly Gly Arg 
8779 GTC CGC GCT AGG CTT CTC CCC ACA GGA GGC AGG 
CAC GCG CCA TCC GAA GAC CGG TCT CCT CCG TCC 



Ala Ala lie eye Gly Lye Tyr Leu Phe Asn Trp 
8812 GCT GCC ATA TCT GGC AAG TAC CTC TTC AAC TGG 
CCA CCG TAT ACA CCC TTC ATG CAG AAG TTC ACC 



Ala Val Arg Thr Lya Leu Lya 
8845 CCA GTA AGA ACA AAG CTC AAA C 
CGT CAT TCT TGT TTC GAG TTT O 
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Sax Phe Cln V&l Ala His Leu Hia Ala Pro Thr 
3664 AGC TTC CAG GTG GCT CAC CTC CAT GCT CCC ACA 
TCG AAG GTC CAC CGA GTG CAC GTA CCA GGG TGT 



Gly Ser Gly Lya Ser Thr Lys Val Pro Ala Ala 
3697 GGC AGC GGC AAA AGC ACC AAG GTC CCG GCT CCA 
CCG TCG CCG TTT TCG TGG TTC CAG GCC CCA CCT 



Tyr Ala Ala Gin Gly Tyr Lys Val Leu Val Leu 
3730 TAT GGA GCT CAG GGC TAT AAG GTG CTA GTA CTC 
ATA CGT CGA GTC CCC ATA TTC CAC CAT CAT GAG 



Asn Pro Ser Val Ala Ala Thr Lau Gly Phe Gly 
3763 AAC CCC TCT CTT GCT GCA ACA CTG GCC TTT GGT 
TTG CGG AGA CAA CGA CGT TCT CAC CCG AAA CCA 



. Ala Tyr Mot Ser Lys Ala His Gly lie Asp Pro 
3796 GCT TAC ATG TCC AAG CCT CAT GGG ATC GAT CCT 
CGA ATG TAC AGG TTC CGA CTA CCC TAG CTA GGA 



Asn lie Arg Thr Gly val Arg Thr lie Thr Thr 
38 29 AAC ATC AGG ACC GGG GTG AGA ACA ATT ACC ACT 
TTG TAG TCC TCC CCC CAC TCT TGT TAA TGG TGA 



Gly Ser Pro lie Thr Tyr Ser Thr Tyr Cly Lys 
3862 GGC ACC CCC ATC ACG TAC TCC ACC TAC GGC AAG 
CCC TCG GGG TAG TCC ATG AGG TGG ATG CCG TTC 



Phe Leu Ala Asp Gly Gly Cys Ser Gly Gly Ala 
3895 TTC CTT GCC GAC GGC GGG TGC TCG GCG CCC GCT 
AAG GAA CGG CTG CCC CCC ACG AGC CCC CCG CGA 



Tyr Asp He lie He Cys Asp Glu cys His Ser 
3928 TAT GAC ATA ATA ATT TGT GAC GAG TGC CAC TCC 
ATA CTG TAT TAT TAA ACA CTC CTC ACG GTG AGG 
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Thr Asp Ala Thr Ser lit Leu Gly He Gly Thr 
3961 ACG GAT CCC ACA TCC ATC TTG GGC ATC GGC ACT 
TCC CTA CGC TGT AGC TAG AAC CCC TAG CCC TGA 



Val Leu Asp Gin Ala Glu Thr Ala Gly Ala Arg 
3994 GTC CTT GAC CAA CCA GAG ACT GCG GGG GCG AGA 
GAG GAA CTG GTT CCT CTC TGA CCC CCC CCC TCT 



Leu Val Val Leu Ala Thr Ala Thr Pro Pro Gly 
4027 CTG GTT GTC CTC GCC ACC CCC ACC CCT CCG GGC 
GAC CAA CAC GAC CGG TCC CGG TGG GGA GGC CCG 



Ser Val Thr Vol Pro His Pro Asn lie Glu Glu 
4060 TCC GTC ACT CTC CCC CAT CCC AAC ATC GAG GAG 
AGG CAC TGA CAC GGG GTA GGC TTG TAG CTC CTC 



Val Ala Leu Ser Thr Thr Gly Glu He Pro Phe 
4093 GTT GCT CTG TCC ACC ACC GGA GAG ATC CCT TTT 
CAA CCA GAC AGG TGG TGG CCT CTC TAG GGA AAA 



Tyr Gly Lye Ala He Pro Leu Glu Val He Lye 
4126 TAC GGC AAC GCT ATC CCC CTC GAA GTA ATC AAG 
ATG CCG TTC CGA TAG GGG GAG CTT CAT TAG TTC 



Gly Gly Arg Bis Leu He Phe Cys His Ser Lys 
4159 GGG GGG AGA CAT CTC ATC TTC TCT CAT TCA AAG 
CCC CCC TCT GTA GAG TAG AAG ACA GTA ACT TTC 



Lys Lys Cys Asp Glu Leu Ala Ala Lys Leu Val 
4192 AAG AAG TCC GAC GAA CTC GCC GCA AAG CTG GTC 
TTC TTC ACG CTC CTT GAG CGG CCT TTC GAC CAG 



Ala Leu Gly Ho Asn Ala Val Ala Tyr Tyr Arg 
4225_ CCA TTG GGC ATC AAT GCC GTG GCC TAC TAC CGC 
CCT AAC CCG TAG TTA CGC CAC CGG ATG ATC CCC 
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Gly Leu Asp Vol Ser Val lie Pro Thr ser Gly 

4258 GCT CTT GAC GTG TCC GTC ATC CCG ACC AGC GGC 
CCA GAA CTG CAC AGG CAG TAG GGC TGG TCC CCG 



Asp Val Val Val Val Ala Thr Asp Ala Leu Met 
4291 GAT CTT CTC CTC CTC CCA ACC GAT GCC CTC ATG 
CTA CAA CAG CAG CAC CCT TGG CTA CCG GAG TAC 



Thr Gly Tyr Thr Cly Asp Phe Asp Ser Val He 
4 324 ACC GGC TAT ACC GGC GAC TTC GAC TCG GTG ATA 
TGG CCG ATA TGG CCC CTG AAG CTG AGC CAC TAT 



Asp Cys Asn Thr Cys Val Thr Gin Thr Val Asp 
4357 GAC TGC AAT ACG TGT GTC ACC CAG ACA GTC GAT 
CTG ACG TTA TGC ACA CAG TGG GTC TCT CAG CTA 



Phe Ser Leu Asp Pro Thr Phe Thr lie Glu Thr 
4390 TTC AGC CTT GAC CCT ACC TTC ACC ATT GAG ACA 
AAC TCG GAA CTG GGA TGG AAC TGG TAA CTC TCT 



He Thr Leu Pro Gin Asp Ala Val Ser Arg Thr 

44 23' ATC ACG CTC CCC CAG GAT GCT GTC TCC CGC ACT 
TAG TCC GAG GGG CTC CTA CCA CAG AGG GCG TCA 



Gin Arg Arg Gly Arg Thr Gly Arg Gly Lys Pro 
4456 CAA CCT CGG GGC AGG ACT GGC ACG GGG AAC CCA 
GTT GCA GCC CCG TCC TCA CCG TCC CCC TTC GCT 



Gly II* Tyr Arg Pha Val Ala Pro Gly Glu Arg 
4489 GGC ATC TAC AGA TTT GTG GCA CCC GGG CAC CCC 
CCG TAG ATG TCT AAA CAC OCT GGC CCC CTC GCG 



Pro Ser Gly Hat Pha Aap Ser Ser val Leu Cys 
4522 CCC TCC GGC ATG TTC GAC TCG TCC GTC CTC TCT 
GGG AGC CCG TAC AAG CTG ACC AGG CAG GAG ACA 
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Glu Cys Tyr Asp Ala Gly cys Ala Trp Tyr Glu 
4555 GAG TGC TAT GAC GCA GGC TGT GCT TGG TAT GAG 
CTC ACC ATA CTG CGT CCC ACA CGA ACC ATA CTC 



Lau Thr Pro Ala Glu Thr Thr Val Arg Leu Arg 
4588 CTC ACC CCC CCC GAG ACT ACA GTT AGG CTA CGA 
GAG TGC GGG CGG CTC TGA TGT CAA TCC GAT GCT 



Ala Tyr Met Aon Thr Pro Gly Lau Pro Val Cys 
4 621 CCC TAC ATG AAC ACC CCG GGG CTT CCC CTG TGC 
CGC ATG TAC TTG TGG GGC CCC GAA GGG CAC ACC 



Gin Asp Hie Leu Glu Pha trp Glu Gly Val Pha 
4654 CAC CAC CAT CTT GAA TTT TGG GAG GGC CTC TTT 
GTC CTG CTA GAA CTT AAA ACC CTC CCG CAC AAA 



Thr Gly Lau Thr His II a Asp Ala His Phe Lau 
4687 ACA GGC CTC ACT CAT ATA GAT GCC CAC TTT CTA 
TGT CCG GAG TGA GTA TAT CTA CCC CTC AAA GAT 



Sar Gin Thr Lys Gin Sar Gly Glu Asn Leu Pro 
4720 TCC CAG ACA AAG CAG ACT GGG GAG AAC CTT CCT 
AGG GTC TGT TTC GTC TCA CCC CTC TTG GAA GGA 



Tyr Lau Val Ala Tyr Gin Ala Thr val Cys Ala 
4753 TAC CTG GTA GCG TAC CAA GCC ACC GTC TGC GCT 
ATG GAC CAT CGC ATG GTT CGG TGG CAC ACG CGA 



Arg Ala Gin Ala Pro Pro Pro Sar Trp Asp Gin 
4786 AGG GCT CAA GCC CCT CCC CCA TCC TGG GAC CAG 
TCC CGA GTT CGG GGA GGG GGT AGC ACC CTC GTC 



Mat Trp Lys Cys Leu He Arg Lau Lys Pro Thr 
4819 ATG TGG AAG TGT TTG ATT CGC CTC AAG CCC ACC 
TAC ACC TTC ACA AAC TAA CCG GAG TTC GGG TGG 
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Leu Kls Gly Pro Thr Pro Lau Leu Tyr Arg Leu 
4853 CTC CAT GGG CCA ACA CCC CTG CTA TAC AGA CTG 
CAG CTA CCC GGT TGT GGG GAC GAT ATG TCT GAC 



Cly Ala Val Gin Asn Glu lie Thr Lau Thr His 
4885 GGC GCT CTT CAC AAT CAA ATC ACC CTG ACC CAC 
CCG CGA CAA GTC TTA CTT TAG TGG GAC TGC GTG 



Pro Val Thr Lys Tyr lie Met Thr Cys Met Ser 
4918 CCA CTC ACC AAA TAC ATC ATG ACA TGC ATG TCC 
GGT CAG TGG TTT ATG TAG TAC TCT ACG TAC AGC 



Ala Asp Leu Glu Val Val Thr Ser Thr Trp Val 
4951 GCC GAC CTG GAG GTC GTC ACG AGC ACC TGG GTG 
CGG CTG GAC CTC CAG CAG TGC TOG TGG ACC CAC 



Lau Val Gly Gly Val Lau Ala Ala Lau Ala Ala 
4984 CTC GTT GGC GGC GTC CTG GCT OCT TTG GCC GCG 
GAG CAA CCG CCG CAG GAC CGA CGA AAC CGG CGC 



Tyr Cys Lau Sar Thr Cly Cys Val Val II a Val 
5017 TAT TGC CTG TCA ACA GGC TGC GTG GTC ATA GTG 
ATA ACG GAC ACT TGT CCG ACG CAC CAG TAT CAC 



Gly Arg val val Leu Ser Gly Lys Pro Ala Zla 
5050 GGC AGG GTC GTC TTG TCC GGG AAG CCG GCA ATC 
CCG TCC CAG CAG AAC AGG CCC TTC GGC CGT TAG 



Ha Pro Asp Arg Glu Val Leu Tyr Arg Glu Phe 
5083 ATA CCT GAC AGG GAA GTC CTC TAC CGA GAG TTC 
TAT GGA CTG TCC CTT CAG GAG ATG GCT CTC AAG 



Asp Glu Hat Glu Glu cys Sar Gin Hia Lou Pro 
5116 GAT GAG ATG GAA GAG TGC TCT CAG CAC TTA CCG 
CTA CTC TAC CTT CTC ACG AGA GTC GTC AAT GGC 
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Tyr lie Glu Gin Gly HmZ Met Leu Ala Glu Gin 
5149 TAC A7C GAG CAA GGG ATG ATG CTC GCC GAG CAG 
ATC TAG CTC GTT CCC TAC TAC GAG CGC CTC CTC 



Phe Lya Gin Lya Ala Leu Gly Leu Lou Gin Thr 
5182 TTC AAG CAG AAG GCC CTC GGC CTC CTG CAG ACC 
AAG TTC GTC TTC CGG GAG CCG GAG GAC GTC TGG 



Ala Ser Ar? Gin Ala Glu Val Xla Ala Pro Ala 

5215 GCG TCC CGT CAG GCA GAG GTT ATC GCC CCT GCT 
CCC AGG GCA GTC CGT CTC CAA TAG CGG GGA CGA 



Val Gin Thr Asn Trp Gin Lya Leu Glu Thr Phe 
5248 GTC CAG ACC AAC TGG CAA AAA CTC GAG ACC TTC 
CAG CTC TGG TTC ACC GTT TTT CAG CTC TGG AAC 



Trp Ala Lys Els Met Trp Asn Phe lie Ser Gly 
5281 TGG GCG AAG CAT ATG TGG AAC TTC ATC AGT GGG 
ACC CCC TTC GTA TAC ACC TTG AAG TAG TCA CCC 



Ha cln Tyr L*u Ala Gly Leu ser Thr Lau Pro 
5314 ATA CAA TAC TTG GCG GGC TTG TCA ACG CTG CCT 
TAT GTT ATG AAC CCC CCG AAC AGT TGC GAC GGA 



Gly Asn Pro Ala He Ala Ser Leu Met Ala Phe 
5347 GGT AAC CCC CCC ATT CCT TCA TTG ATG GCT TTT 
CCA TTG GGG CGG TAA CGA AGT AAC TAC CGA AAA 



Thr Ala Ala val Thr Ser Pro Lau Thr Thr Ser 
5380 ACA GCT GCT GTC ACC AGC CCA CTA ACC ACT ACC 
TGT CGA CGA CAG TGG TCG CGT GAT TGG TGA TCG 



Gin thr Leu Leu Phe Asn He Leu Gly Gly Trp 
5413 CAA ACC CTC CTC TTC AAC ATA TTG GGG GGG TGG 
GTT TGG GAG GAG AAG TTG TAT AAC CCC CCC ACC 
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Val Ala Ala Gin Leu Ala Ala Fro Gly Ala Ala 

5446 GTG GCT GCC CAG CTC GCC GCC CCC CGT GCC GCT 
CAC CGA CCG CTC GAG CGG CGG GGG CCA CGG CGA 



Thr Ala Phe Val Gly Ala Gly Leu Ala Gly Ala 
5479 ACT GCC TTT GTG GGC GCT GGC TTA GCT GGC GCC 
TGA CGG AAA CAC CCG CGA CCG AAT CGA CCC CGG 



Ala He Gly Ser Val Gly Leu Gly Lys Val Leu 
5512 GCC ATC GGC AGT GTT GGA CTG GGG AAC GTC CTC 
CGG TAG CCG TCA CAA CCT GAC CCC TTC CAG GAG 



He Asp He Leu Ala Gly Tyr Gly Ala Gly Val 
5345 ATA GAC ATC CTT GCA GGG TAT CCC GCG GGC CTG 
TAT CTG TAG GAA CGT CCC ATA CCG CGC CCG CAC 



Ala Gly Ala Leu Val Ala Phe Lya He Met Ser 

5578 GCG GGA GCT CTT GTG GCA TTC AAC ATC ATG AGC 
CGC CCT CGA CAA CAC CCT AAG TTC TAG TAC TCG 



Cly Glu Val Pro ser Thr Glu Asp Leu val Asn 
5611 GGT GAG GTC CCC TCC ACG GAG GAC CTG GTC AAT 
CCA CTC CAG GGG AGG TGC CTC CTG GAC CAG TTA 



Leu Leu Pro Ala He Leu Ser Pro Gly Ala Leu 
5644 CTA CTC CCC GCC ATC CTC TCG CCC GGA GCC CTC 
GAT GAC GGG CGG TAG GAG AGC GGG CCT CGG GAG 



Val Val Gly Val Val Cys Ala Ala He Leu Arg 
5677 GTA GTC GGC GTG GTC TGT GCA CCA ATA CTG CGC 
CAT CAG CCG CAC CAG ACA CGT CGT TAT GAC GCG 



Arg His Val Gly Pro Gly Glu Gly Ala Val Gin 
5710 CGG CAC GTT GGC CCG GGC GAG GCC GCA GTG CAG 
GCC GTG CAA CCG GGC CCG CTC CCC CGT CAC GTC 
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Trp Met Asn Arg Leu He Ala Phe Ala ser Arg 
5743 TCC ATG AAC CCG CTG ATA CCC TTC GCC TCC CGC 
ACC TAC TTC CCC GAC TAT CGG AAC CCG AGG CCC 



Gly Tyr Lys Cly Val Trp Arg Val Asp Gly He 
6040 CGG TAT AAG GCG GTC TCG CCA CTG GAC CCC ATC 
CCC ATA TTC CCC CAG ACC GCT CAC CTG CCC TAC 



Gly Asn His Val Sar Pro Thr Hia Tyr Val Pro 

5776 CGG AAC CAT GTT TCC CCC ACC CAC TAC CTG CCG 
CCC TTC GTA CAA AGG GGC TCC GTC ATG CAC GGC 



Mat Hia Thr Arg Cya His Cys Gly Ala Glu Ha 
6073 ATC CAC ACT CCC TCC CAC TCT GGA GCT CAG ATC 
TAC GTC TGA GCG ACC CTG ACA CCT CGA CTC TAG 



Glu Sar Asp Ala Ala Ala Arg Val THr Ala He 

5B09 GAG AGC GAT GCA GCT GCC CCC GTC ACT GCC ATA 
CTC TCC CTA OCT CCA CCC CCG CAC TGA CCC TAT 



Thr Gly Ria Val Lye Asn Gly Thr Mat Arg Zla 
6106 ACT GGA CAT GTC AAA AAC GCG ACC ATG AGC ATC 
TGA CCT GTA CAC TTT TTC CCC TCC TAC TCC TAG 



Leu Ser Sar Lau Thr Val Thr Gin Leu Leu Arg 
5842 CTC ACC AGC CTC ACT GTA ACC CAG CTC CTG AGG 
GAG TCG TOG GAG TGA CAT TGG GTC GAG GAC TCC 



Val Cly Pro Arg Thr Cya Arg Asn Mat Trp Sar 
6139 CTC GGT CCT AGS ACC TCC AGG AAC ATG TGG ACT 
CAG CCA GGA TCC TGG ACC TCC TTC TAC ACC TCA 



Arg Lau His Gin Trp Ila Sar Sar Glu Cys Thr 

5B7S CGA CTG CAC CAG TGG ATA AGC TCG CAG TCT ACC 
GCT GAC GTC GTC ACC TAT TCC AGC CTC ACA TCG 



Cly Thr Pha Pro lis Asn Ala Tyr Thr Thr Cly 
6172 CGG ACC TTC CCC ATT AAT GCC TAC ACC ACC GGC 
CCC TGG AAG GGC TAA TTA CGG ATC TCC TCC CCG 



Thr Pro Cys Ser Gly sar Trp Lau Arg Asp lie 

5908 ACT CCA TCC TCC CCT TCC TGG CTA AGG GAC ATC 
TCA CCT ACC AGG CCA AGG ACC CAT TCC CTG TAC 



Pro Cys Thr Pro Lou Pro Ala Pro Asn Tyr Thr 

6205 CCC TCT ACC CCC CTT CCT GCG CCC AAC TAC ACC 
GGG ACA TGG CCC GAA GGA CCC CGC TTC ATC TCC 



Trp Asp Trp He Cys Glu Val Leu Ser Asp Pha 
5941 TGG GAC TGG ATA TCC CAG GTG TTC AGC GAC TTT 
ACC CTG ACC TAT ACS CTC CAC AAC TOG CTG AAA 



Pha Ala Leu Trp Arg Val Ser Ala Glu Glu Tyr 
6238 TTC GCG CTA TGG AGG GTG TCT GCA CAS CAA TAT 
AAG CGC GAT ACC TCC CAC ACA CCT CTC CTT ATA 



Lys Thr Trp Lsu Lys Ala Lys Leu Met Pro Gin 
5974 AAG ACC TCG CTA AAA GCT AAG CTC ATC CCA CAG 
TTC TCG ACC GAT TTT CGA TTC GAG TAC GGT CTC 



Val Glu He Arg Gin Val Gly Asp Phe His Tyr 
6271 GTG GAG ATA ACC CAG GTG GGG GAC TTC CAC TAC 
CAC CTC TAT TCC GTC CAC CCC CTG AAG CTC ATC 



Leu Pro Gly He Pro Phe Val Sar Cys Gin Arg 
6007 CTG CCT GGG ATC CCC TTT GTG TCC TCC CAG CCC 
GAC CGA CCC TAG GCG AAA CAC AGG ACC GTC CCG 



Val Thr Gly Met Thr Thr Asp Asn Leu Lys Cys 
6304 GTG ACC GGT ATG ACT ACT GAC AAT CTC AAA TCC 
CAC TCC CCA TAC TCA TGA CTC TTA GAG TTT ACC 
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Pro Cys Thr Val Asn Phe Thr lie Pha 
Jl 219 CCC TCC ACT CTC AAC TTT ACC ATC TTC 

HCV-1 — T — T — C A AC A — T 

He Tyr 



Lys Val Arg Met Tyr Val Cly Cly Val 

Jl 246 AAG GTT ACS ATG TAT GTG GGG GCC CTC 

HCV-1 —A A-C — C — —A — G «C 

He 



Jl 

HCV-1 



273 



Glu Kls 
GAG CAC 
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Pro Cys Gin Val Pro Sar Pro Glu Phe Phe Thr 
6337 CCG TGC CAG GTC CCA TCG CCC GAA TTT TTC ACA 
GGC ACG GTC CAG GGT AGC GGG CTT AAA AAG TGT 



Glu Leu Asp Gly Val Arg Lau His Arg Phe Ala 

6370 GAA TTC GAC CCG GTC CGC CTA CAT ACG TTT GCG 
CTT AAC CTG CCC CAC GCG GAT GTA TCC AAA CGC 



Pro Pro Cys Lys Pro Lou Leu Arg Glu Glu Vol 
6403 CCC CCC TGC AAG CCC TTG CTG CCG GAG GAG GTA 
CCG GGG ACG TTC GGG AAC GAC CCC CTC CTC CAT 



Ssr Phe Arg Val Gly Leu His Glu Tyr Pro Val 
6436 TCA TTC AGA GTA GGA CTC CAC GAA TAC CCG GTA 
ACT AAG TCT CAT CCT GAG GTG CTT ATG GGC CAT 



Gly Sar Gin Lau Pro Cys Glu Pro Glu Pro Asp 
6469 GGG TCG CAA TTA CCT TGC GAG CCC GAA CCG GAC 
CCC AGC GTT AAT GGA ACG CTC GCG CTT GGC CTG 



Val Ala Val Lau Thr Sar Hot Leu Thr Asp Pro 

6502 GTG GCC GTG TTG ACG TCC ATG CTC ACT GAT CCC 
CAC CGG CAC AAC TGC AGG TAC GAG TGA CTA GGG 



Sar His Zl« Thr Ala Glu Ala Ala Gly Arg Arg 
6535 TCC CAT ATA ACA GCA GAG GCG CCC GGG CCA AGG 
AGG GTA TAT TGT CCT CTC CGC CGG CCC GCT TCC 



Leu Ala Arg Gly Sar Pro Pro Sar Val Ala Sar 
6568 TTC GCG AGG GGA TCA CCC CCC TCT GTG GCC AGC 
AAC CGC TCC CCT ACT GGG GGG AGA CAC CCG TCG 



Ser sex Ala Ser Gin Leu Sar Ala Pro Sar Lau 
6601 TCC TCG GCT AGC CAG CTA TCC CCT CCA TCT CTC 
AGG AGC CGA TCG GTC GAT AGG CCA GGT AGA GAG 



[0523 



Lys Ala Thr Cys Thr Ala Asn His Asp Sar Pro 
6634 AAG GCA ACT TGC ACC GCT AAC CAT GAC TCC CCT 
TTC CGT TGA ACG TCG CGA TTG CTA CTG ACG GGA 



Asp Ala Glu Leu lie Glu Ala Asn Leu Leu Trp 
6667 GAT GCT GAG CTC ATA GAG GCC AAC CTC CTA TGG 
CTA CCA CTC GAG TAT CTC CGG TTG GAG GAT ACC 



Arg Gin Glu Met Gly Gly Asn lie Thr Arg Val 
6700 AGG CAG GAG ATG GGC GGC AAC ATC ACC AGG GTT 
TCC GTC CTC TAC CCG CCC TTG TAG TCG TCC CAA 



Glu Ser Glu Asn Lys Val Val lie Leu Asp Ser 
6733 GAG TCA GAA AAC AAA GTG GTG ATT CTG GAC TCC 
CTC ACT CTT TTG TTT CAC CAC TAA GAC CTG AGG 



Pha Asp Pro Lau Val Ala Glu Glu Asp Glu Arg 

6766 TTC GAT CCG CTT GTG GCG GAG GAG GAC GAC CGG 
AAG CTA GGC GAA CAC CGC CTC CTC CTC CTC CCC 



Glu Ila Sar Val Pro Ala Glu lie Lau Arg Lys 

6799 GAC ATC TCC GTA CCC GCA GAA ATC CTG CCG AAG 
CTC TAG ACG CAT GGG CGT CTT TAG GAC GCC TTC 



Sar Arg Arg Pha Ala Gin Ala Leu Pro Val Trp 
6832 TCT CGG AGA TTC GCC CAG GCC CTG CCC CTT TGG 
AGA GCC TCT AAG CGG GTC CGG GAC GGG CAA ACC 



Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val Glu 
6665 GCG CCG CCG CAC TAT AAC CCC CCG CTA GTG GAG 
CGC GCC GGC CTC ATA TTG GGG CGC CAT CAC CTC 



Thr Trp Lys Lys Pro Asp Tyr Glu pro Pro Val 
6698 ACG TGG AAA AAG CCC GAC TAC CAA CCA CCT GTG 
TGC ACC TTT TTC GGG CTG ATC CTT GGT GGA CAC 
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[H53] [B54] 

Val His Gly Cys Pro Leu Pro Pro Pro Lye Ser ser Clu Ala Asn Ala Glu Asp val val eye Cys 

GTC CAT GGC TCT CCG CTT CCA CCT CCA AAC TCC 7228 ACT GAG GCC AAC GCS GAG GAT GTC GTG TGC TGC 

CAG GTA CCG ACA GGC GAA GGT GGA GCT TTC ACC TCA CTC CGG TTG CGC CTC CTA CAG CAC ACS ACG 

Pro Pro Val Pro Pro Pro Arg Lye Lye Arg Thr ser Met Ser Tyr Ser Trp Thr Gly Ala Leu Val 

CCT CCT GTG CCT CCG CCT CGC AAG AAG CGG ACG 7261 TCA ATG TCT TAC TCT TGG ACA GGC GCA CTC GTC 

GGA GGA CAC CCA GGC CCA CCC TTC TTC GCC TGC AGT TAC AGA ATG AGA ACC TGT CCG CCT GAG CAG 

Val Val Leu Thr Glu Ser Thr Leu Ser Thr Ala Thr Pro Cye Ala Ala Clu Glu Gin Lye Leu Pro 

GTG GTC CTC ACT GAA TCA ACC CTA TCT ACT GCC 7294 ACC CCG TGC GCC GCG GAA GAA CAG AAA CTG CCC 

CAC CAG GAG TCA CTT ACT TGG GAT AGA TCA CGG TGG GGC ACG CGG CGC CTT CTT GTC TTT GAC GGC 



6931 



6964 



6997 



Leu Ala Glu Leu Ala Thr Arg Ser Pha Gly Sar 

7030 TTC GCC CAC CTC GCC ACC AGA AGC TTT GGC ACC 
AAC CGG CTC GAG CGG TGG TCT TCC AAA CCG TCC 



Ser Sar Thr Sar Gly Ila Thr Gly Asp Asn Thr 
7063 TCC TCA ACT TCC GGC ATT ACC GGC GAC AAT ACG 
AGG AGT TCA ACG CCG TAA TGC CCG CTG TTA TGC 



Thr Thr Ser Ser Glu pro Ala Pro Ser Gly cye 
7096 ACA ACA TCC TCT GAG CCC GCC CCT TCT CGC TGC 
TGT TGT ACG AGA CTC GGG CGG GGA AGA CCG ACG. 



Pro Pro Asp Ser Asp Ala Glu Ser Tyr Ser Ser 
7129 CCC CCC GAC TCC GAC GCT GAG TCC TAT TCC TCC 
GGG GGG CTG AGG CTG CGA CTC AGG ATA AGG AGG 



Ket Pro Pro Lau Glu Gly Glu Pro Gly Asp Pro 
7162 ATG CCC CCC CTC GAG GGG GAG CCT GGG GAT CCC 
TAC GGG GGG GAC CTC CCC CTC GGA CCC CTA GGC 



Asp Leu Ser Asp Gly Ser Trp Ser Thr Val Ser 
7195 GAT CTT AGC GAC GGG TCA TGG TCA ACG GTC AGT 
CTA GAA TCC CTG CCC AGT ACC AGT TGC CAG TCA 



[076] 



C200 
BCV-1 



C200 
HCV-1 



C200 
HCV-1 



C200 
HCV-1 



C200 52«6 A 

HCV-1 -AA CTC OAG ACC TTC TGG GCS AAG CAT 

Lye Leu Glu Thr Phe Trp Ala Lye Hi» 



KCV-1 3393 ATG TGG AAC TTC ATC AGT CCG ATA CAA TA 
Met. Trp Aan Phe Xle Ser Gly Zle Gin 



lie Asn Ala Leu Ser Asn Ser Lau Leu Arg His 
7327 ATC AAT GCA CTA AGC AAC TCC TTG CTA CCT CAC 
TAG TTA CGT GAT TCC TTG AGC AAC GAT GCA GTG 



His Asn Leu Val Tyr Ser Thr Thr Ser Arg Ser 
7360 CAC AAT TTG GTG TAT TCC ACC ACC TCA CGC AGT 
GTG TTA AAC CAC ATA AGG TGG TGG AGT GCG TCA 



Ala Cys Gin Arg Gin Lye Lye Val Thr Phe Asp 

7393 GCT TGC CAA AGG CAG AAG AAA GTC ACA TTT GAC 
CGA ACG CTT TCC GTC TTC TTT CAG TGT AAA CTG 



Arg Leu Gin Val Leu Asp Ser Bos Tyr Gin Asp 
7426 AGA CTG CAA CTT CTG GAC AGC CAT TAC CAG GAC 
TCT GAC GTT CAA GAC CTG TOG GTA ATG GTC CTG 



Val Lau Lye Glu Val Lye Ala Ala Ala Ser Lye 
7459 CTA CTC AAG GAG GTT AAA GCA CCC GCG TCA AAA 
CAT GAG TTC CTC CAA TTT CGT CGC CGC AGT TTT 



Val Lys Ala Asn Leu Leu Ser Val Glu Glu Ala 
7492. GTG AAG GCT AAC TTG CTA TCC GTA GAG GAA GCT 
CAC TTC CGA TTC AAC CAT AGC CAT CTC CTT CGA 



Gin Gly Ket Oln Leu Ala Glu Gin Phe 
5131 CAG GCA ATG CAG CTC GCC OAG CAA TTC 

Ket 



Lys Gin Lys Ala Leu Gly Lau Leu a in 
51S5 AAG CAG AAG GCG CTC GGG TTG CTG CAA 



Thr Ala Thr Lys Gin Ale Glu Ala Ala 
5212 ACA GCC ACC AAG CAA GCG GAG GCT GCT 

— C —0 T« CCT — G —A -T- ATC 

ser Arg Val Xle 



Ala Pro Cys Glu Ser Met His Ala Ser 
5239 GCT CCG TGT GAG TCA ATG CAC CCC TCO 

~C — T GC TC CAG -CC A — TGG CAA 

Ala Val Gin Thr Asn Trp Gin 
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[055] 



[056] 



Cya Ser Leu Thr Pro Pro His Ser Ala Lya Ser 
7525 TCC AGC CTG ACQ CCC CCA CAC TCA GCC AAA TCC 
ACG TCG GAC TCC GGG GCT GTG ACT CCC TTT AGS 



Gly Ser Ser Tyr Cly Pha Gin Tyr ser pro Gly 
7822 GGA AGC TCC TAC CCA TTC CAA TAC TCA CCA GGA 
CCT TCG ACG ATC CCT AAG CTT ATC ACT GCT CCT 



Lya Pha Gly Tyr Gly Ala Lya Asp Val Arg Cys 
7558 AAC TTT GCT TAT GGG GCA AAA GAC GTC CCT TCC 
TTC AAA CCA ATA CCC CCT TTT CTC CAC GCA ACG 



Gin Arg Val Glu Pha Lou Val Gin Ala Trp Lys 
7855 CAC CGG CTT CAA TTC CTC GTG CAA GCC TGG AAG 
GTC GCC CAA CTT AAC GAG CAC GTT CCC ACC TTC 



Hla Ala Arg Lys Ala Val Thr Bis II* Asn Sox 
7591 CAT GCC AGA AAC CCC GTA ACC CAC ATC AAC TCC 
CTA CGG TCT TTC CGG CAT TGG GTG TAG TTG ACC 



Ser Lys Lys Thr Pro Met Cly Fhe ser Tyr Asp 
7888 TCC AAG AAA ACC CCA ATC GGG TTC TCG TAT GAT 
AGC TTC TTT TCG CCT TAC CCC AAC AGC ATA CTA 



Val Trp Lys Asp Leu Leu Glu Asp Asn Val Thr 
7624 GTG TGG AAA GAC CTT CTC GAA GAC AAT GTA ACA 
CAC ACC TTT CTC CAA GAC CTT CTC TTA CAT TCT 



Thr Arg Cys Phe Asp Ser Thr Val Thr Glu Ser 
7921 ACC CGC TCC TTT GAC TCC ACA GTC ACT GAG AGC 
TGG CCC ACG AAA CTG ACC TCT CAC TCA CTC TCG 



Pro lie Asp Thr Thr lie Met Ala Lys Asn Glu 
7657 CCA ATA GAC ACT ACC ATC ATQ GCT AAG AAC GAC 
GCT TAT CTG TCA TGG TAG TAC CCA TTC TTG CTC 



Asp He Arg Thr Glu Glu Ala lie Tyr Gin Cya 
7954 GAC ATC CCT ACG CAC GAG GCA ATC TAC CAA TCT 
CTG TAG GCA TCC CTC CTC CCT TAG ATC GTT ACA 



Val Phe Cys Val Gin Pro Glu Lys Gly Gly Arg 
7690 GTT TTC TGC CTT CAC CCT GAG AAC GGG GCT OCT 
CAA AAG ACG CAA CTC GGA CTC TTC CCC CCA GCA 



Cys Asp Leu Asp pro Gin Ala Arg val Ala lie 

7987 TCT GAC CTC GAC CCC CAA GCC CGC GTG CCC ATC 
ACA CTG GAG CTG GGG GTT CGG COG CAC CGG TAG 



Lys Pro Ala Arg Leu lie Val Phe Pro Asp Leu 
7723 AAC CCA CCT CGT CTC ATC GTG TTC CCC GAT CTC 
TTC GGT CGA GCA GAG TAG CAC AAC GGG CTA GAC 



Lys Ser Leu Thr Glu Arg Leu Tyr Val Gly Gly 
8020 AAG TCC CTC ACC GAG AGC CTT TAT GTT GGG CCC 
TTC AGG GAC TGC CTC TCC CAA ATA CAA CCC CCC 



Gly Val Arg Val Cya Glu Lys Met Ala Leu Tyr 
7756 GCC CTG CGC GTG TCC GAA AAG ATG CCT TTG TAC 
CCC CAC CCC CAC ACG CTT TTC TAC CGA AAC ATG 



Pro Leu Thr Asn Ser Arg Gly Glu Asn cya Gly 
8053 CCT CTT ACC AAT TCA AGG GGG GAG AAC TGC GGC 
GGA GAA TGG TTA ACT TCC CCC CTC TTG ACG CCC 



Asp Val Val Thr Lys Leu Pro Leu Ala Val Met 
7789 CAC CTG GTT ACA AAC CTC CCC TTG GCC CTG ATC 
CTG CAC CAA TCT TTC GAG CGG AAC CCC CAC TAC 



Tyr Arg Arg Cys Arg Ala Ser Gly val Leu Thr 
6086 TAT CGC AGG TGC CCC GCC AGC GGC GTA CTG ACA 
ATA GCC TCC ACG GCC CGC TCG CCC CAT GAC TCT 



[078] 



Pha Lys Val Arg Mat Tyr Val Gly Gly 
jjl^ 245 TTC AAA CTC AGG ATC TAC GTG CCA GGG 

lie 



Val Glu His Arg Leu Glu Val Ala cys 

Jl^ 272 GTC GAG CAC ACQ CTG BAA GTT GCT TGC 

Ala 

Asn Trp Thr Arg Gly Glu Arg cya Asp 
Jl^ ^ 299 AAC TOG ACG CGG GGC GAG CGT TCT GAT 



Leu Asp Asp Arg Asp 

Jl 236 CTC GAC GAC AGG GAC A 
HCV-1 — - —X — - — . — 

Glu 
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[057] 



[058] 



Thr Ser Cys Cly Asn Thr L*u Tar Cys Tyr IX* 
B119 ACT AGC TGT GGT AAC ACC CTC ACT TGC TAC ATC 
TGA TCG ACA CCA TTG TCC GAG TGA ACQ ATC TAC 



Arg Asp Pro Thr Thr Pro L*u Ala Arg Ala Ala 
B4X6 CCT GAC CCT ACA ACC CCC CTC CCC AAA GCT GCG 
CCA CTG CCA TGT TGG GGG GAG CGC TCT CGA CGC 



Lys Ala Arg Ala Ala Cyo Arg Ala Ala Gly Leu 
8152 AAC CCC CGG GCA GCC TGT CGA GCC CCA GGG CTC 
TTC CGC GCC OCT CGG ACA GCT CGG CCT CCC GAG 



Trp Glu Thr Ala Arg Hit Thr Pro Val Asn Sar 
8449 TCG GAG ACA CCA AGA CAC ACT CCA CTC AAT TCC 
ACC CTC TGT CCT TCT GTG TGA GGT CAC TTA AGG 



Gin Asp Cye Thr Mat Lau Val Cys Gly Asp Asp 
8185 CAG GAC TCC ACC ATG CTC GTG TCT GCC CAC GAC 
CTC CTG ACC TCC TAC GAG CAC ACA CCG CTG CTG 



Trp Leu Gly Asn He lis Met Phe Ala Pro Thr 
8482 TGG CTA GGC AAC ATA ATC ATC TTT GCC CCC ACA 
ACC GAT CCG TTG TAT TAG TAC AAA CGG GGG TGT 



Lau Val Val lie cys Glu Sar Ala Gly Val Gin 
8318 TTA CTC GTT ATC TGT GAA AGC GCG GGG CTC CAG 
AAT CAG CAA TAG ACA CTT TCG CGC CCC CAG CTC 



Leu Trp Ala Arg Met Zla Lau Met Thr His Phe 
B515 CTG TGG GCG AGG ATG ATA CTG ATG ACC CAT TTC 
GAC ACC CGC TCC TAC TAT GAC TAC TGG CTA AAC 



Glu Asp Ala Ala Eer Leu Arg Ala Pha Thr Glu 
8251 GAG GAC GCG CCG AGC CTC AGA GCC TTC ACS GAG 
CTC CTG CGC CGC TCG GAC TCT CGG AAC TCC CTC 



Phe Ser Val Leu lie Ala Arg Asp Gin Lau Glu 
8548 TTT AGC CTC CTT ATA GCC AGG GAC CAG CTT GAA 
AAA TCG CAG GAA TAT CGG TCC CTG CTC GAA CTT 



Ala Mat Thr Arg Tyr Ser Ala Pro Pro Gly Asp 
8384 GCT ATG ACC AGC TAC TCC GCC CCC CCT GGG GAC 
CGA TAC TGG TCC ATG AGG CGC GGG CGA CCC CTG 



Gin Ala Leu Asp Cye Glu Zla Tyr Gly Ala cys 
8581 CAG GCC CTC GAT TGC GAG ATC TAC GGG GCC TGC 
CTC CGG GAG CTA ACG CTC TAG ATG CCC CGG ACC 



Pro Pro Gin Pro Glu Tyr Asp Leu Glu Leu lie 
8317 CCC CCA CAA CCA GAA TAC GAC TTG GAG CTC AXA 
GGG GGT GTT GGT CTT ATG CTG AAC CTC CAC TAT 



Tyr Ser II* Glu Pro Leu Asp Leu Pro Pro lie 
8614 TAC TCC ATA GAA CCA CTT GAT CTA CCT CCA ATC 
ATG AGG TAT CTT GGT GAA CTA GAT GGA GGT TAG 



Thr ser Cys Ser Ser Asn Val Ser Val Ala His 
8350 ACA TCA TCC TCC TCC AAC GTG TGA CTC GCC CAC 
TGT ACT ACG AGG AGG TTG CAC ACT CAG CGG GTG 



lie Gin Arg Leu Hie Gly Leu Sar Ala Phe Ser 
8647 ATT CAA AGA CTC CAT GGC CTC AGC CCA TTT TCA 
TAA GTT TCT GAG CTA CCC GAG TCG CCT AAA AGT 



Asp Gly Ala Gly Lya Arg Val Tyr Tyr Leu Thr 
8343 GAC GGC GCT GGA AAG AGG CTC TAC TAC CTC ACC 
CTG CCC CCA CCT TTC TCC CAG ATG ATG GAG TCC 



Leu His sar Tyr Ser Pro Gly Glu He Asn Arg 
8680 CTC CAC AGT TAC TCT CCA GGT GAA ATT AAT AGG 
GAG GTG TCA ATG AGA GGT CCA CTT TAA TTA TCC 



[080] 



Jl 

HCV-1 



71 

HCV-1 



Jl 

HCV-1 



Jl 

HCV-1 



HCV-1 



Jl 

HCV-1 



409 



436 



463 



Ala Thr Arg Lya Thr Sar Glu Arg Sar 
CCC ACT AGG AAG ACT TCC GAG CGG TCG 



490 



Gly Arg 


Arg 


Gin Pro 


CGA AGG 


CGA 


CAA CCT 


— T —A 




~c 


Arg Gin 


Pro 


GlU Gly 


CGC CAG 


CCC 


GAG GGC 


— T -G- 






Arg 






Gin Pro 


Gly 


Tyr Pro 


CAG CCC 


CGG 


TAC CCT 



517 



544 



Thr 

Pro Leu Tyr Gly Asn Glu Gly Met Gly 
CCC CTC TAT CCC AAC GAG GGC ATG GGG 

cys 

Trp Ala Gly Trp Leu 
TGG GCA GGA TGG CTC CT 
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[060] 



[06 1] 













- J159S 








Gly Ila val Pro Ala 


Ser 


Gin 


val 


cys 






Jl 






Jl 


191 


GCT ATC GTA CCC CCG 


TCC 


CAS 


CTG 


TCC 






FT 




G 






PT 


T G 


AA 

Lva 


ACT 
&CX 




T 




Ser 


Leu 


Lys 


Thr Cly Phe 


Lau Ala 


Ala 






Gly Pro Val Tyr cys 


Phe 


Thr 


Pro 


Ser 


Jl 


i c rcc 


CTC 


AAA 


ACT GGG TTT 


CTT GCC 


GCG 


Jl 


218 


GGT CCA CTG TAT TGC 


TTC 


ACC 


CCA 


ACC 


FT 


T AG 




C 


C C GG 


T G A 


G 


PT 


G A 




T 


C 










Ann 


Trp 




Gly 






















Thr His Lys 


Pha Asn 


Ala 






Pro val val Val Cly 


Thx 


Thr Asp 


Are. 




Leu 


Pha 


Tyr 


Jl 


243 


CCT GTT CTA CTC GGG 


ACS 


ACC 


CAT 


CCT 


Jl 


29 CTG 


TTC 


TAC 


ACA CAC AAG 


TTC AAC 


GCG 


PT 




CCC A 






C 


A C 


FT 


T 




r 






T T 















Hlfi 

Jl -1311m 7"VT-166A 



Ser 







ser Cly cys 


Pro 


Glu 


Arg 


Mat 


Ala 


Sar 


Jl 


56 


TCC CCA TGC 


CCC 


GAG 


CCC 


ATG 


GCC 


AGC 


PT 




ACT 


T 




A G 


C A 
Leu 










Cys Arg Ser 


Ila 


A*p 


Lys 


Phe 


Asp 


Gin 


Jl 


83 


TGT CGC TCC 


ATT 


GAC 


AAG 


TTC 


CAC 


CAC 


PT 




C AC 

Pro 


C 

Lau 


AC 

Xfrx 


G T 
ASP. 


T 










Gly Trp Gly 


Pro 


He 


Thr 


Tyr 


Ala 


Gin 


Jl 


no 


GGA TCC GGT 


CCC 


ATC 


ACC 


TAT 


GCT 


CAA 


FT 




C C 


T 




GT 
Ser 




C 


A C 
Aan 






Pro Asp Aan 


Ser 


Asp 


Gin 


Arc; 


Pro Tyr 


Jl 


137 


CCT CAC AAC 


TCC 


GAC 


CAC 


AGC 


CCG 


TAT 


PT 




GGA AG GG 


C c 






c c 


C 


C 






Gly Sir Gly Pro 
















eye Trp His Tyr 


Ala 


Pro 


Arc 


Gin 


Cys 


Jl 


164 


TGC TGC CAC 


TAC 


CCA 


CCT 


CGA 


CAC 


TGT 


PT 








C C 
Pro 


A 


AA 
Lys 


CT 
FXfi 


• C 



Jl 

PT 



272 



Phe Gly Ala Pro Thr Tyr Asn Trp Cly 
TTC CGC CCC CCT ACC TAT AAC TCC GGG 
CG C C C C G T 

Sax. 



Jl 

PT 



299 



Jl 
PT 



326 



Asp Asn Glu Thr Asp Val Lau Lau Leu 
CAC AAT GAG ACC CAC CTG CTC CTC CTA 
A T C T C C T 

Glu Asp Phe Val 



Aan Asn Thr Arg pro Pro His Gly Asn 
AAC AAC ACC CGC CCC CCC CAC GGC AAC 
T C A A TC T 



Jl 
FT 



353 



Trp Phe Gly cys Thr 
TCC TTC CCC TGT ACA 
T 



CTGCATCAACTCAACTCGATT 
priaer 199A 



259/367 (70.6%) 
) : 93/122 (76.2%) 
111/122 (91.04) 
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[063] 



[064] 



HCV-l 



3 7**$ HS1 tl HCV-l 



Pro Leu Val 
T CCC CTC CTC 



Jl 



Val Tyr GXu Ala Ala Asp Val lie Hat 
227 CTC TAT GAG GCG GCG CAC CTC ATC ATG 

... — C — — c — T -CC — - C-- 

Ala Leu 



Jl 



Jl 



Jl 



Jl 



Jl 



11 



38 



65 



Jl 



92 



119 



146 



Jl 



173 



Jl 



200 



Gly Ala Pro Lau cly Gly Ala Ma Arg 
GGC GCC CCC TTA GCG GGC CCT CCC ACC 



Ala Lau Ala His Gly Val Arg Val Lau 

GCC CTC CCA CAT CCT CTC CGG CTT CTC 



Clu Asp cly Val Aan Tyr Ala Thr Gly 
GAG CAC CCC GTG AAC TAT CCA ACA GGG 



Asn Lau Pro Gly Cya 5a r Fhe Ser He 
AAT TTC CCC CCT TCC TCI TTC TCT ATC 



Fhe 


Lau 


Leu 


Ala 


Lau 


Leu 


Sar 


cya 


Lau 


TTC 


CTC 


TTG 


CCT 


CTC 


CTC 


TCC 


TCT 


TTG 




T 


C— 






— c 


— T 


__c 




Thr 


Ila 


Pro 


Ala 


Sar Ala Tyr 


Glu 


val 


ACC 


ATC 


CCA 


CCT 


TCC 


GCT 


TAT 


CAA 


CTC 


— T 


C-C 


— C 




— c 




— C 


C — 






Val 












Gin 




Arg 


Asn 


Val 


Sar 


cly Ila Tyr His 


Val 


CCC 


AAC 


GTG 


TCC 


CGG 


ATA 


TAC 


CAT 


CTC 






TCC 


A-G 




C-T 




— C 








Ser 


Thr 




Lau 








Thr 


Asn 


Asp 


Cys 


Ser 


Asn 


Ser 


Sex 


Ila 


ACA 


AAC 


GAC 


TCC 


TCC 


AAC 


TCA 


AGC 


ATT 


— C 


~T 


— T 




C-T 




— c 


— T 





Jl 



Jl 



Jl 



Jl 



Gin 



Jl 



Jl 



Pro 



Jl 



Hia Ala Pro Cly Cys Val Pro cys Val 
254 CAT GCC CCC GGG TGC GTG CCC TCC CTT 

Thr 



Arg Glu Asn Asn Ser Sar Arg cya Trp 
281 CGG GAG AAC AAT TCC TCC CCT TGC TGC 

— <j GC C G — — G A-G — T 

Gly Ala 



Val Ala Leu Thr Pro Tar Leu Ala Ala 

308 GTA GCG CTC ACT CCC ACG CTC GCG GCC 

— A A-G — C — T C-C — C A — 

Hat. val Thr 



Arg Asn Ala Sor Val Pro Thr Thr Thr 
335 AGG AAT GCC AGC GTC CCC ACT ACG ACA 

G G AA C G—G CAC 

Asp Gly Lya Lau Ala 



Leu Arg Arg Bis Val Asp Leu Leu Val 
362 TTA CCA CCC CAC GTC GAC TTG CTC GTT 

C-T T A T C T — C 

He 



Gly Thr Ala Ala Phs cys Ser Ala Het 
389 GCG ACG CCT GCT TTC TCC TCC CCT ATG 

GC — C A-C C — — T — G — C C-C 

Ser Thr Lau Lau 



Tyr Val Gly Asp Lau Cya Gly Sar Val 
416 TAC GTG GGG GAT CTC TGC GGA TCT GTT 
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[065] 



CH66] 



JX 



ji 



ji 





Phe Leu lie 


ser 


Gin 


LftU 


Phe 


Thr 


Phe 






Ala Gly 


Leu 


Ala 


Tyr 


Tyr 


Ser 


Met 


443 


TTC CTC ATC 


TCC 


CAG 


CTC 


TTC 


ACC 


TTC 


JI 


659 


GCG 


GGC 


CTT 


GCC 


TAC 


TAT 


TCC 


ATG 




— T ~T G — 


GG- 


—A 


















A-A 


— c 


— T 


-TC 








Val 


Gly 




















lie 






Phe 








Ser Pro Arg 


Arg 


His 


GlU 


Thr 


Val 


Gin 






Gly 


Aan 


Trp 


Ala 


Lya 


val 


Leu 


He 


470 


TCC CCT CCC 


CGG 


CAT 


GAG 


ACA 


GTA 


CAG 


JI 


686 


GGG 


AAC 


TCG 


CCT 


AAG 


GTT 


TTG 


ATT 




— T — C A-G 


.-c 


— C 


TG- 




ACC 


—A 












-"-C 




— C 


C— 


G-A 










Trp 




Thr 






















vol 




Asp Cys Aon 


Cya 


Ser 


lis 


Tyr 


Pro Gly 






Met 


Leu 


Leu 


Phe 


Ala 


Gly 


val 


Asp 


497 


GAC TGC AAC 


TGC 


TCA 


ATC 


TAT 


CCC 


GGC 


JI 


713 


ATG 


CTA 


CTC 


TTT 


GCC 


GGC 


GTT 


GAC 




—GT — T 




— T 














C — 


«G 


—A 








— C 





Gly 



Leu 



Ala 



JI 



His Val Sar Gly His Arg Met Ala Trp 

524 CAC GTA TCA GGC CAT CGC ATG GCT TGG 

— T A— A-C — T « C A 

lie Thr . 



JI 



His Thr Arg Val Thr Gly Gly Val Gin 
740 CAT ACC CCC CTC ACQ_£CG GGG. CTC CAA 

C-A A- — C — C A ACT CCC 

Glu Kia Ser Ala 



Jl 



Asp Met Met Met Aan Trp Ser Pro Thr 
551 GAT ATG ATC ATG AAC TGG TCG CCC ACC 



Jl 



Gly His Val Thr Sar Thr Leu Thr Ser 
767 CCC CAC CTC ACC TCT ACA CTC ACC TCC 

ACT GTG GGA T-T CTT AC- 

Tnr Val Gly Phe Val 



Jl 



Ala Ala Leu Val Val Ser Gin Leu Leu 
578 GCA CCC TTA GTG GTG TCC CAC TTA CTC 

A-G — G — C — A A— G-T C-C 

Thr Met Ala 



Jl 



Lou Phe Arg Pro Gly Ala Ser Gin Lys 
794 CTC TTT AGA CCT GGG GCG TCC CAG AAA 

C-C GC A — C — C AAG C C 

Leu Ala Lye Aan 



Jl 



Arg He Pro Gin Ala val Met Asp Met 
605 CGG ATC CCA CAA GCT CTC ATG GAC ATG 

lie Leu 



Jl 



lie Gin Leu val Asn Thr Asn Gly Ser 
821 ATT CAG CTT CTA AAC ACC AAT GGC ACT 

C-C G A-C C 

Val He 



Val Ala Gly Ala Bis Trp Gly Val Leu 

632 GTG GCG GGG GCC CAC TGG GGA CTC CTA 

A-C — T — T — T — — G 

He 



Jl 



Trp His lie Asn Arg Thr Ala Lsu Asn 
848 TGG CAT ATC AAC AGG ACT GCC CTC AAC 

Ser 



4 
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[H6 7] 



[H6 9] 



66/79 

Cys Asn Asp Sar Lau Gin Thr Gly Phe 
Jl 875 TGC AAT GAC TCC CTC CAA ACT GGG TTC 

X AG A-C — C — C -GG 

Asn Trp 



Leu Ala Ala 

Jl 902 CTT GCC GCG CTG TTC TAC ACA CAC AAG 

T-G —A -G T T CAC C 

Gly His 



Jl 929 TTC AAC GCC TCC CGA TGC CCG GAC CCC 

— — - t-T — A — C — T — T A-G 

ser 



Sar I la Asp Lys 
ATG GCC AGC TGT CCC TCC ATT GAC AAG 

Jl 956 C-A -C — A C — C — AC— C-T 

Leu Pro Leu Thr Asp 



Phe Asp Gin Gly Trp Gly Pro He Thr 
Jl 983 TTC GAC CAG GGA TGG GCT CCC ATC ACC 
— T — -— C — -C --T — — -GT 

Ser 



Tyr Ala Gin Pro Asp Asn Sar Aap Gin 
Jl 1010 TAT GCT CAA CCT GAC AAC TCG GAC CAG 
C AAC GGA ACC GG- C-C — - 

Asn Gly Ser Gly Pro 



Arg Pro Tyr Cys Trp His Tyr Ala Pro 
Jl 1037 AGG CCG TAT TGC TGG CAC TAC GGA CCT 
C-C — C — C C-C — A 

Pro 



Arg Gin Cys Gly lie Val Pro Ala Ser 

Jl 1064 CGA CAG TGT GGT ATC GTA CCC GCG TCG 

ex — C — T — G AA- 

Lys Pro Lys 



Jl 1 
HCV-l 



Jl 30 
HCV-l 



Gly Asn Trp Pha Gly cya Thr Trp Hat 

TG GCC AAC TGG TTC GGC TGT ACA TCG ATG 



Jl 37 
HCV-l 



Jl 84 
KCV-1 



Jl 111 
KCV-1 



Jl 138 
HCV-l 



Jl 165 
BCV-1 



Jl 192 
HCV-l 



Asn Ser Thr Gly Phe Thr Lys Thr Cys 
AAT AGC ACT GGC TTC ACC AAG ACC TGC 

— C TCA A A GT 

Val 



Gly Gly Pro Pro Cys Asn I la Gly Gly 
GGA GGC CCC CCC TGT AAC ATC GGG GGG 
„ _CG — T — T CT- —A 



Val Gly Asn Asn Thr Lau Thr Cys Pro 
CTC GGC AAC AAC ACC TTG ACC TGC CCC 

-CG C — CA 

Ala His 



Thr Asp Cys Pha Arg Lys Thr Pro Thr 
ACG GAC TGC TTC CGG AAG ACC CCG ACG 

— X — T — C CAT GAC 

His Asp 



Ala Thr Tyr Thr Lys Cys Gly Sar Gly 
GCC ACT TAC ACA AAA TGT GGT TCG GGC 

A T-T CGG — C — C — C — T 

Ser Arg 

Pro Trp Leu Thr Pro Arg cys Lau Val 
CCT TGG TTG ACA CCT AGG TGC TTG GTT 

Ha 



Asp Tyr Pro Tyr Arg Leu Trp His Tyr 
CAC TAC CCA TAC AGG CTC TGG CAC TAC 
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[072] 



C200 /^wK « 6L VI p\ HCV-1 



HCV-1 3997 CTT GAC CAA CCA GAG ACT COG GGG GCC 
Leu Asp Gin Ala Glu Thr Ala Gly Ala 



Asn Hat S«r 

C2 00 3799 AAT ATG TCC 

HCV-1 3781 ACA CTG GCC TTT CCT GCTT-C — 

Thr Lau Gly Phe Gly Ala Tyr 



Lys Alt His Gly Thr Asp Pro Asn I la 
C2 00 3 8 OB AAG CCA CAT GGC ACC GAC CCC AAC ATC 

HCV-1 T G -T T — T 

lie 



HCV-1 4024 AGA CTG GTT GTG CTC GCC ACC GCC ACC 

Arg Lau Val Val Lau Ala Thr Ala Thr 

HCV-1 4031 CCT CCC GCC TCC GTC ACT CTC CCC CAT 

Pro Pro Gly Bar Val Thr Val Pro Hia 



HCV-1 4078 CCC AAC ATC GAC GAG GTT GCT CTC TCC 
Pro Asn lie Glu Clu Val Ala Leu Sar 



Arg Thr Gly Val Arg Thr lie Thr Thr 
C200 3835 AGA ACT GGG GTA AGG ACC ATC ACC ACA 
HCV-1 — C «C G —A —A — T T 



HCV-1 4105 ACC ACC GGA GAC ATC CCT TTT TAC GGC 
Thr Thr Gly Glu II o Pro Pho Tyr Gly 



Gly Ala Pro lie Thr Tyr Ser Thr Tyr 

C200 3862 GGT GCC CCC ATT ACC TAC TCC ACC TAT 
HCV-1 — C AG C C 

Ser 



Sar Ilo Pro Xla Glu Ala Xla Lys 
C200 4132 A AGC ATC CCC ATC GAG GCC ATC AAG 

HCV-1 AAC CCT C— —A -TA 

Lys Ala val 



Arg Lys Phe Leu Ala Asp Gly Gly Cys 
C200 3889 CGC AAG TTC CTT GCC GAC GGT GGT TCC 
HCV-1 G — C — C 

Gly 



Ser Gly Gly Ala Tyr Asp He He 
C200 3916 TCC GGG GCC CCC TAT GAC ATC ATA A 

HCV-1 — G T - — A -TT 

He 



HCV-1 3 9 A3 TGT GAC GAG TCC CAC TCC ACG GAT GCC 
cys Asp Glu Cys His Sar Thr Asp Ala 



Gly Gly Arg His Leu He Pha Cys His 
C200 4159 GGG GGA ACG CAT CTC ATC TTC TGC CAT 
HCV-1 G — A T 



Ser Lys Lys Lys Cys Asp Glu Lau Ala 
C200 4186 TCC AAG AAC AAG TGT GAC GAG CTC GCC 



Ala Lys Leu Ser Ala Leu Gly Leu Asn 
C200 4213 CCA AAG CTG TCA GCC CTC GGA CTC AAT 

HCV-1 GTC — A T-C — C A 

Val He 



HSV-l 3970 ACA TCC ATC TTG GCC ATC GGC ACT GTC 
Thr Ser He Leu Gly Ha Gly Thr Val 



Ala Val Ala Tyr Tyr Arg Gly Leu Asp 
C200 4240 GCC GTG CCS TAT TAC CCC GGT CTT GAT 
HCV-1 — C — C — C 
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[073] 



[074] 



Val ser val II* Pro Thr ser Gly Asp 
C200 4267 GTG TCC CTC ATA CCA ACT ACC GGA CAC 
HCV-1 -C — G C C — T 



Val Val Val Val Ala Thr Asp 
C200 4294 GTC CTT GTC CTC CCA ACA CAC GC 4316 
HCV-1 — T — C C — T — C CTC 



HCV-1 4331 ATG ACC CCC TAT ACC CGC GAC TTC GAC 

Met Thr Gly Tyr Thr Gly Asp Phe Asp 



HCV-1 4346 TOG GTG ATA GAC TGC AAT ACC TGT GTC 
Ser Val lie Asp Cys Asn Thr Cye Val 



HCV-1 4375 ACC CAC ACA GTC GAT TTC ACC CTT GAC 
Thr Gin Thr Val Aap The Ser Leu Asp 



HCV-1 4402 CCT ACC TTC ACC ATT GAG ACA ATC ACC 
Pro Thr Phe Thr lie Glu Thr lie Thr 



HCV-1 4564 GAC OCA GOC TGT OCT TOG TAT OAS CTC 

Asp Ale Gly cys Ala Trp Tyr Glu Leu 

HCV-1 4591 ACQ CCC GCC GAG ACT ACA GTT AOG CTA 
Thr Pro Ala Glu Thr Thr Val Arg Leu 

HCV-1 461S CCA GCC TAC ATS AAC ACC CCO OSS CTT 

Arg Ala Tyr Hat Asn Thr Pro Oly Leu 

HCV-1 4645 CCC GTG TOC CAC GAC CAT CTT CAA TTT 
Pro Val Cye Gin Asp His Leu Olu Ph* 

BCV-1 4*72 TOO OAO CGC GTC TTT ACA GCC CTC ACT 
Trp Glu Oly Val Phe Thr Cly Leu Thr 

HCV-1 4699 CAT ATA GAT GCC CAC TTT CTA TCC CAC 
His He Asp Ala His Phe Leu Ser Gin 

HCV-1 4726 ACA AAS CAC AST GGG GAG AAC CTT CCT 
Thr Lye Gin 3er Oly Glu Asn Leu Pro 



HCV-1 4429 CTC CCC CAG GAT CCT GTC TCC CGC ACT 
Leu Pro Gin Asp Ala Val Ser Arg Thr 



HCV-1 4753 TAC CTO OTA SCO TAC CAA OCC ACC GTS 

Tyr Leu Val Ala Tyr Gin Ala Thr Val 



HCV-1 4456 CAA CCT CGC GGC AGO ACT GGC AGG GGG 
Gin Arg Arg Gly Arg Thr Gly Arg Gly 



HCV-1 4780 TCC OCT AOG OCT CAA OCC CCT CCC CCA 
Cye Ale Arg Ala Gin Ala Pro Pro Pro 



HCV-1 4483 AAG CCA GGC ATC TAC AGA TTT GTG GCA 
Lys Pro Gly He Tyr Arg Phe Val Ala 



HCV-1 4807 TCG TGC GAC CAG ATG TOG AAG TGT TTO 
Sar Trp Aep Gin Met Trp Lya Cys Leu 



HCV-1 4510 CCC GGG GAG CGC CCC TCC GGC ATG TTC 
Pro Gly Glu Arg Pro Ser Gly Met Phe 



HCV-1 4834 ATT CCC CTC AAG CCC ACC CTC CAT CGC 
He Arg Lau Lys Pro Thr Leu His Gly 



HCV-1 4S37 CAC TCG TCC GTC CTC TGT GAG TCC TAT 
Asp Sar Ser Val Leu Cys Glu Cys Tyr 



HCV-1- 4861 CCA ACA CCC CTC CTA TAC AGA CTC GGC 
Pro Thr Pro Leu Leu Tyr Arg Leu oly 
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[H7 5] 



IH77] 



BCV-1 48BS OCT CTT CXC AAT CAA ATC ACC CTC AOS 
Ala Val Gin Aan Clu Zla Thr Lau Thr 



HCV-1 4915 CAC CCA CTC ACC AAA TAC ATC ATC ACA HCV-1 
Hia Pro val Thr Lya Tyr lla x*e Thr 



hsi um rr .Hcv-i 

Lau Gly Asa Trp Ph« Gly Cya Thr Trp 
Q TTC OGC AAT TCC TTC CCT TGC ACC TCC 



- c— 



HCV-1 4942 TCC ATC TCC OCC CAC CTC GAG CTC CTC 

Cy* Mat. Ser Ala Aap Lau Qln val Val Jl 

HCV-1 



HCV-1 5000 GCC AGO CTC CTC TTC TCC CCG AAC CCO 
cly Arg Val Val Lau sar Qly Lya Pro 



Clu Val L»n 

C200 <jj^ crc CTC 

HCV-1 5077 CCA ATC ATA CCT CAC ACC — - 

Ala lla zia Pro Asp Arg 



Tyr Arg Clu Pha Aap oiu Mat Clu Clu 
HCV°1 3104 CGA CAO 1X0 GAT 0X45 AtC CAA 0X6 



Cya Ala Sar Bis Lau Pro Tyr Zla clu 
C300 5131 TCC GCC TCA CAC CTC CCC TAC ATC CAA 
HCV-1 — — T-T CAC — - T-A 

sar din 



Jl 

HCV-1 



HCV-1 4969 ACS ACC ACC TCC CTO CTC CTT GCC GOC 
Thr Sar Thr Trp Val Lau val Cly oiy 

KCV-1 4996 CTC CTC CCT CCT TTC CCC CCO TAT TCC 
Val Lau Ala Ala Lau Ala Ala Tyr Cya 



HCV-1 5023 CTO TCA ACA OCC TCC CTC CTC ATA CTO J1 

Lau sax Thr cly Cya val val Zla Val MC7 ~^ 



Jl 

HCV-1 



Jl 

HCV-1 



Jl 

HCV-1 



Jl 

HCV-1 



Jl 

HCV-1 



Mat Aan Sar Sep Cly Pha Thr Lya Val 
29 ATO AAC TCA TCT CCA TTT ACC AAA GTG 

Thr 

Cya Gly Ala Pro Pro Cya Val lla Gly 
5ft TGC CCA OCC CCT CCT TCT CTC ATC CCA 



Cly Val Cly Aan Aan Thr Lau Gin cya 
S3 COO GTG GCC AAC AAC ACC TTC CAA TOC 

Ala 

Pro Thr Aap Cy» Pha Arty Lya Hla Pro 
110 CCC ACT CAC TGT TTC CCC AAG CAT CCG 

Aap Ala Thr Tyr Sar Arg Cya Qly Sar 

137 CAC CCC ACA TAC TCT CCC TGC CCT TCC 



Cly Pro Trp Zla Thr Pro Arg Cya Lau 
164 CCT CCC TOC ATT ACC CCC ACC TCC CTC 



val Hla Tyr Pro Tyr Arg Lau Trp Hit 
191 CTC CAC TAC CCT TAT ACC CTT TCC CAT 

Asp 

Tyr Pro Cya Thr Val Aan Tyr Thr Lau 
218 TAT CCC TCT ACT CTC AAC TAC ACC TTC 
T ^ ^ 
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[079] 



ji 

HCV-l 



HCV-1 



HCV-l 



3 J «.»'] « HCV-l 

CCGTCTAGCCATGGCGTTACTATCAGTCTC 



JX 3 i CTCCAGCCTCCAGGACCCCCCCTCCCCCGASAGCC 

JX fi 6 ATACTCCTCTCCC&XXCCCgTSACTAC ACCC GXAT 

HCV-l 

Jl 101 ' TCCCACCAOSACC&CGTCC'l'l'AUlTGCA TCXAC CC 

HCV-l — 

Jl 134 CCTCAATCCCTCCAGArrTCOCCCTCCCCCCCCGA 



Jl 171 CACTCCTACCC<^TXCTCT TQCCT CCeCA AACC C 

j X 306 CTTXOTGTACTGCCTGATAGGGTGCTTCCGAGTGC 

HCV-l : ■ — — 

M«r s«r 

Jl 241 CCCCCGASGTCTCGTACACCGTGCATCATG ACC 
HCV-l " " -c— — 

Tfcr Asn Pro l.y» Pro Gin Arg Ly* Tfcr 
Jl 274 ACA AAT CCT AAA CCT CAX AGA AAA ACC 

G Lya Asn 

Lye Arg Am Thr A»n Arg Arg Pro Gin 
Jl 301 AAA CCT AAC ACC AAC CGC CGC CCA CAG 

Aap Val Lyu Ph« Pro Gly Cly Gly Gin 
jl 32 8 CAC GTC AAG TTC CCG GGC GGT GGT CAG 

Ila Val Gly Cly val Tyr L«u Leu Pro 
Jz 355 ATC GTT CCT GGA GTT TAC CTC TTG CCG 
HCV-l T ~ 

Arg Axg Gly Pro Arg L«u Cly Val Arg 
j! 382 CGC AGG GGC CCC AGC TTG GGT GTC CGC 
HCV-l . * T — * • 
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